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AND  A  USEFUL  ONE 

On  the  job  doing  their  duty  all  the  time— that’s  the 
reputation  of  Tobe  Capacitors,  earned  through 
an  almost  complete  absence  of  "returns!” 

This  record,  far  from  making  Tobe  engineers 
complacent,  acts  as  a  spur  to  even  higher  quality, 
through  constant  research  in  materials  and  meth' 
ods.  Each  Tobe  Capacitor  continues  to  be  rated 
with  ultra-conservatism. 

The  Tobe  Oil-Mite  Capacitor,  shown  here,  is  im¬ 
pregnated  and  filled  with  mineral  oil.  It  is  per¬ 
forming  day-in,  day-out  duty  as  a  filter  condenser 
in  war  equipment.  Inquiries  in  connection  with 
your  condenser  problems  will  receive  our  prompt 
attention. 
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CHARACTERISTICS  OF  TOBE  OIL-MITE  CAPACITORS 

STANDARD  CAPACITY  TDLERANCE.  =10% 

TEST  VDLTAGE  Twice  D.C.  rating 

SHUNT  RESISTANCE  .05  to  0.1  mfd.  20,000  megohms.  .25  to  0.5  mfd. 

1 2,000  megohms.  1 .0  to  2 .0  mfd.  1 2,000  megohms 
RATINGS  .05  mfd.  to  2.0  mfd.  600  V.D.C.  .05  mfd.  to 

1.0  mfd.  1,000  V.D.C. 

GROUND  TEST  2,500  Volts  D.C. 

POWER  FACTOR  At  1,000  cycles— .002  to  .005 


A  SMALL  PART  IN  VICTORY  TODAY-  A  BIG  PART  IN  INDUSTRY  TOMORROW 
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Of  vital  importance  to  the  elec- 
ronic  industry  is  the  list  of  “criti- 
al”  occupations  about  to  be  issued 
y  the  War  Manpower  Commission, 
his  list  has  long  been  in  the  mak¬ 
ing  and  is  primarily  designed  to 
rotect  industry’s  dwindling’  supply 
f  highly  skilled  technicians. 
Experience  has  amply  demon- 
tiated  that  while  the  declaration 
f  certain  industries  as  “essential” 
>sened  pirating  and  labor-shifting 
rum  plant  to  plant,  it  did  not  af- 
rd  enough  protection  by  way  of 
eferment  from  military  service, 
he  War  Production  Board’s  radio 
fficials  have  long  felt  that  the 
rain  of  the  military  services  on 
e  reservoir  of  young  engineers, 
chnicians  and  researchers  had 
eated  a  particularly  difficult  prob- 
m  for  the  greatly  expanded  and 
mparatively  young  electronic  in- 
stry. 

The  critical  list  will  certainly  in- 
ude  skilled  employees  now  en- 
ged  in  manufacture  of  radio  and 
dar  equipment. 

IWPB  REORGANIZATION  —  The 
sdio  and  Radar  Division  of  WPB, 
lich  was  reorganized  last  winter, 
undergoing  a  few  more  changes. 

I  Frederick  S.  Boland,  formerly 
[lief  of  the  Scheduling  and  Dis- 
I'Ution  Section,  has  become  chief 
the  Program  branch.  Gerald 
Miller,  former  chief  of  the  Pro- 
am  branch,  left  WPB  several 
i  nths  ago. 

[Arthur  Wilson  has  been  given  the 
job  in  the  Distribution  and 
[heduling  branch.  Working  under 
are  Robert  Lovelace,  in  charge 
the  Distribution  Section,  and 
(  ai  McDaniels,  in  charge  of  the 
Aeduling  Section. 

The  Domestic  and  Foreign  branch 
unchanged  under  Frank  M.  Mcln- 
h,  except  for  the  fact  that  Peter 
Faber,  assistant  manager  and 
per  for  the  radio  department  of 


Montgomery  W’ard,  has  come  in  as 
an  advisor. 

WPB  also  plans  to  bring  in  as  la¬ 
bor  consultant  a  representative  of 
the  unions. 

DIAMOND  DIES — The  bottleneck 
in  the  production  of  critical  small¬ 
sized  diamond  dies  has  been  broken, 
according  to  Charles  E.  Wilson,  ex¬ 
ecutive  vice  chairman  of  WPB. 

Indispensible  in  the  radio  equip¬ 
ment  program,  Mr.  Wilson  ex¬ 
plained,  is  wire  so  fine  that  it  is 
invisible  to  the  eye  (one  pound  will 
span  100  miles).  Such  wire  must  be 
drawn  through  precisely-drilled 
diamond  dies.  Our  small  pre-war 
requirements  had  been  filled 
through  imports  from  France  and 
the  Low  Countries,  where  die  crafts¬ 
men  had  been  trained  for  genera¬ 
tions. 

At  the  beginning  of  this  year,  it 
was  estimated  that  the  U.  S.  vrould 
need  between  25,000  and  30,000 
small-sized  diamond  dies,  which 
seemed  a  hopeless  goal.  A  half- 
dozen  craftsmen  were  located  and 
set  to  work  in  this  country.  Then, 
as  a  result  of  experiments  conducted 
in  Britain  and  later  in  the  U.  S., 
we  perfected  a  machine  that  drilled 
from  8  to  10  dies  at  one  time.  Meth¬ 
ods  of  greatly  lengthening  the  life 
of  each  die  have  since  been  devel¬ 
oped. 

It  now  seems  assured  that  quotas 
will  be  met  this  year. 

ENEMY  PATENT’S— Large  firms 
are  availing  themselves  of  enemy 
patents  held  by  the  Alien  Property 
Custodian.  This  is  evidenced  by  a  re¬ 
cent  application  of  a  single  com¬ 
pany  for  3700  patents.  The  fee  for 
obtaining  a  license  is  now  $15  for 
each  patent,  instead  of  $50  for 
a  single  patent  plus  $5  for  each  re¬ 
lated  patent  included  in  the  same 
license.  (See  this  month’s  Electron 
Art  for  data  on  electronic  patents.) 


SALVAGE — Producers  or  sup¬ 
pliers  to  consumers  of  electronic 
equipment,  if  unable  to  dispose  of 
used,  defective,  exhausted  or  con¬ 
demned  parts  for  salvage,  were  ad¬ 
vised  by  the  WPB  to  destroy  the 
useless  parts  within  60  days,  thus 
assuring  that  the  parts  will  not  find 
their  way  back  into  trade  channels. 
Action  was  taken  through  an 
amendment  to  Order  L-265,  effec¬ 
tive  July  23. 

CMP-5  REVISED— WPB  has  re¬ 
vised  CMP-5,  governing  mainte¬ 
nance  and  repair,  to  include  radio 
communications  companies  under 
the  highest  priority  rating.  AA-1 
places  such  companies  on  a  par  with 
the  armed  forces.  The  action  was 
taken  because  international  car¬ 
riers  are  handling  an  increasingly 
heavy  load  of  wartime  military  traf¬ 
fic.  Radio  communications  com¬ 
panies  formerly  had  AA-2  rating. 

RESISTORS — Elmer  Crane,  chief 
of  the  Components  Division  of 
WPB’s  Radio  Division,  urges  manu¬ 
facturers  to  continue  the  use  of  the 
lowest  grade  of  resistors  and  capac¬ 
itors  that  satisfactorily  meet  circuit 
performance  requirements.  There 
has  been  a  great  deal  of  discussion 
on  what  grade  of  resistor  should  be 
used  in  spare  part  kits. 

MINIATURE  TUBES  —  Dr.  L. 
Grant  Hector  has  been  appointed 
production  consultant  on  miniature 
tubes  for  the  Radio  Division  of  the 
WPB.  He  will  seek  to  increase  pro¬ 
duction  and  improve  quality  of 
these  receiving  tubes  through  co¬ 
ordinated  efforts  of  manufacturers. 
Dr.  Hector  is  chief  engineer  of  the 
National  Union  Radio  Corporation. 

PATENTS — At  a  recent  meeting 
in  Washington,  the  American  Patent 
Law  Association,  through  its  Board 
of  Managers,  endorsed  the  princi¬ 
ples  of  the  report  of  the  National 
Patent  Planning  Commission,  trans¬ 
mitted  to  Congress  by  the  President 
on  June  18,  1943,  but  reserved  con¬ 
sideration  of  the  individual  recom¬ 
mendations  until  legislative  bills 
are  framed. — G.t.m. 
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The  Thirty-First  Time 
Was  Aiso  the  First  Jr 


Not  all  contact  problems  yield  the  answer  on  the  first 
try.  In  this  case,  thirty  different  combinations  of  ma¬ 
terials  were  tested;  the  thirty-first  experiment  brought 
the  desired  solution.  And — it  was  the  first  time  the 
problem  had  been  licked. 

War  demands  have  uncovered  marvelous  design  in¬ 
genuity  on  the  part  of  manufacturers.  But  new  designs 
breed  new  material  problems  and  this  case  was  no 
exception.  Indeed,  it  was  plenty  tough. 

The  part  was  a  regulating  relay  for  automotive  equip¬ 
ment.  The  electrical  contact  specification  was  the  knotty 
question.  In  test  operation,  alloys  used  produced  ex¬ 
cessive  material  transfer,  indicating  eventual  contact 
failure.  But  Mallory  engineers  delved  into  experience 
and  ”know  how”  to  come  up,  on  the  thirty-first  try, 
with  a  Mallory  Elkonium  that  measured  up  to  the  job. 

Without  that  experience  to  draw  on,  tests  might  easily 
have  run  to  a  hundred  and  thirty-one  tries ! 

Mallory  aids  many  a  manufacturer  to  get  maximum 
life  from  contacts  and  complete  contact  assemblies. 
Specifically,  Mallory  services,  in  this  connection,  can: 

1.  Suggest  contact  alloy  for  any  application. 

2.  Suggest  backing  materials  and  methods 
,  of  assembly. 

3.  Suggest  most  suitable  operating  condi¬ 
tions  for  the  contacts. 

Mallory  will  he  glad  to  cooperate  with  you. 


CONSULT 

and  ( 


^UORY 

Assemblies 


Cobh  Address  —  PELMALLO 


P.R.  MALLORY  a  eg  Inc 


ELECTRICAL  CONTACTS  AND  CONTACT 
ASSEMBLIES  • . .  NON  FERROUS  ALLOYS 
POWDERED  METAL  ALLOYS 
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>COST  ...  In  all  the  present 
Ixhoopla  about  electronics  being  the 
treat  new  industry  after  the  war,  no 
.e  says  much  about  the  cost  of  the 
5^w  things.  You  can’t  sell  electronics 
n  glamor;  and  in  spite  of  the  fact 
±at  there  seems  to  be  very  little  that 
^nnot  be  accomplished  by  electron 
bes,  there  is  a  very  serious  doubt 
hat  anybody  can  sell  much  electron¬ 
's  that  is  not  economic. 

For  example,  many  housewives  are 
loing  to  preserve  fruits  and  vege- 
•bles  this  year.  Home  canning  is 
'^ard  work  over  a  hot  stove.  Suppose 
re  could  get  a  simple  induction  heat¬ 
ing  rig  into  which  a  standard-size 
Vason  fruit  jar  would  fit.  Un- 
dcubtedly  this  could  be  worked  out. 
tat  what  would  it  cost?  H-f  heating 
is  economic  when  the  material  heated 
has  a  high  economic  value  per  unit 
rolume.  Fruits  and  vegetables,  how¬ 
e'er,  are  mostly  water  and  not  worth 
much.  The  amount  of  power  required 
lO  raise  the  material  to  the  boiling 
;  int  can  easily  be  calculated;  and 
iny  radio  man  can  figure  what  the 
•Pparatus  would  cost. 

Having  made  the  calculations,  it  is 
ir  guess  that  thousands  of  house¬ 
wives  will  still  be  laboring  over  a  hot 
vve  this  summer — and  will  continue 
lo  do  so.  Home  canning  by  electron- 
‘’s  is  still  uneconomic. 

^POST-WAR  EDUCATION  .  .  . 

■^fter  the  last  war,  thousands  of 
en  whose  educations  had  been  inter- 
-pteri  returned  to  college,  were  given 


simplified  courses,  and  secured  war 
degrees.  Many  of  these  men  are  now 
leaders  in  industry  and  in  high  mili¬ 
tary  positions. 

Thousands  of  men  are  leaving  col¬ 
leges  now;  and  many  of  them  will 
want  to  return.  They  will  want  de¬ 
grees;  but  they  will  not  want  the 
kind  of  thing  they  were  taking  as 
boys  in  college.  They  will  want  some 
streamlining ;  they  will  want  to  make 
themselves  electronic  men,  aviation 
experts;  proficient  in  the  new  tech¬ 
niques  to  which  they  have  been  ex¬ 
posed  by  their  wartime  jobs. 

It  is  not  too  soon  for  engineering 
schools  to  be  thinking  of  this  prob¬ 
lem  ;  to  arrange  courses  in  these  new 
subjects  which  men  who  have  been 
out  of  touch  with  the  classroom  can 
take  and  benefit  by.  It  would  have  a 
most  welcome  ray  of  hope  if  colleges 
could  publicly  announce,  soon,  just 
what  they  are  going  to  do  to  help 
the  returning  men  (and  women)  to 
quickly  equip  themselves  to  find  their 
place  in  the  new  world  after  the  war. 

►  WORK  ...  A  McGraw-Hill  editor 
returning  from  a  trip  to  England 
reports  that  men  there  are  working 
60  to  65  hours  per  week,  women  50 
to  55  hours  per  week.  Men  are  paid 
an  average  of  about  8  pounds  for 
their  work  week  with  1  pound  de¬ 
ducted  for  taxes.  In  addition  men 
and  women  put  in  about  12  hours  a 
week  on  home  guard  duty.  The 
pound  is  now  worth  about  4  dollars. 
Think  it  over. 


►  A-N  ...  At  the  American  Foun¬ 
dation  for  the  Blind,  a  weighing  ma¬ 
chine  has  been  devised  which  per¬ 
mits  blind  operators  to  operate 
scales  accurately.  (See  “Tubes  at 
Work,”  page  104,  Jan.  1943,  Elec¬ 
tronics.)  The  most  important  point 
about  this  machine  is  the  use  of  the 
A-N  concept  so  familiar  to  airplane 
pilots  and  aircraft  radio  men.  Except 
for  use  in  aircraft  navigation  the 
A-N  idea  has  lain  idle  until  the  Foun¬ 
dation  put  it  to  a  new  use.  It  is  quite 
conceivable  that  this  ingenious  idea 
could  be  applied  to  many  another  bal¬ 
ancing  system. 

►  FREEDOM  ...  In  the  popular  . 
interest  in  radar  and  the  share  in  it , 
played  by  Sir  Robert  Watson  Watt, 
the  fact  that  Sir  Robert  has  broader 
interests  is  overlooked.  At  the  Brit¬ 
ish  Association  conference  on  “Sci¬ 
ence  and  the  Citizens”  Sir  Robert 
said  that  the  radio  listener  of  post¬ 
war  days  had  a  right  to  expect  his 
own  four  freedoms:  (1)  freedom 
from  interference,  (2)  freedom  from 
distortion,  (3)  freedom  of  choice, 
(4)  freedom  from  distraction.  The 
first  three  are  technical  problems 
only ;  they  can  be  solved  by  putting 
broadcasting  on  the  higher  fre¬ 
quencies  and  by  using  FM.  The 
meaning  of  the  fourth  freedom  was 
not  indicated  in  Wireless  World’s 
report;  but  Americans  would  wish 
for  freedom  from  offensive  commer¬ 
cials.  Broadcasting  has  everything 
now — except  good  taste. 


Radio  vs.  Industrialls 


SYMBOLS 

Jjck  of  uniformity  in  symbols  identifying  the  component  parts  in  electronic  equipment 
^uit  diagrams  causes  confusion  which  is  inimical  to  the  war  effort.  Failure  to  standard¬ 
ise  on  one  set  of  symbols  for  both  communications  and  industrial  gear  will  also  multiply 


the  possibilities  of  error  when  commercial  activity  is  resumed 


I^EESENTED  herewith  are  two  dia-  of  forty  years  in  each  field,  makes  it  picture  is  rapidly  changing.  Indus- 
r  grams  representing  exactly  the  practically  impossible  ‘  to  evolve  sivr  try  is  awakening  to  the  vast  possi- 
Ujne  circuit.  Component  parts  in  gle  symbols  which  meet  the  require-  bilities  of  electronic  apparatus  and 


e  are  drawn  in  symbols  used  by 
telephone,  telegraph  and  radio  en- 
fineers;  the  other  employs  symbols 
ssed  by  power,  control  and  measure- 
nent  engineers.  Both  sets  of  sym- 
bds  represent  approved  ASA  stand- 


Even  a  casual  glance  will  show  that 
tain  elements  in  the  circuit  are 
only  represented  differently 
when  drawn  for  communications  use 
when  drawn  for  power  use,  but 
t  a  given 'symbol  often  represents 
0  entirely  different  concepts  to 
ese  two  groups  of  people.  What 
ks  like  a  capacitor  to  a  radio  man 
a  normally-open  contact  to  a  power 
i;  the  symbol  used  by  a  communi- 
tions  engineer  to  represent  a  re- 
wtor  indicates  a  magnetic-core  in- 


ments  and  tLses  of  all  groups” 

Electronics  believes  that  it  is 
possible  to  devise  a  uniform  set  of 
symbols  which  will  be  acceptable  to 
both  communications  and  industrial 
engineers ;  it  believes  that  this  should 
be  done  now  in  the  interest  of  war¬ 
time  efficiency  and  to  avoid  perpetu¬ 
ating  a  ridiculous  difference  in  sym¬ 
bols  after  the  war;  it  believes  that 
the  ASA  is  the  logical  place  for  the 
present  dual  set  of  symbols  to  be 
fused  into  one. 

Until  recently,  the  difficulties  cre¬ 
ated  by  discrepancies  in  our  symbolic 
language  were  not  serious,  since  the 
communications  people  and  the  power 
people  rarely  utilized  the  same  cir¬ 
cuit  diagrams.  Now,  however,  the 


circuits  ’which  come  directly  from 
communication  engineering  are  be¬ 
ing  used  for  “power,  control  and 
measurement”  applications.  The  sit¬ 
uation  is  further  complicated  by  the 
fact  that  hundreds  of  thousands  of 
men  are  being  trained  by  the  mili¬ 
tary  services  to  recognize  the  com¬ 
munications  symbols.  To  most  of 
these  men,  many  of  whom  will  have 
much  to  do  with  industrial  as  well  as 
communications  gear  after  the  war, 
power  symbols  will  be  strange. 

Neither  the  communications  nor 
the  industrial  symbols  used  at  pres¬ 
ent  are  perfect.  Electronics  will  be 
glad  to  help  in  any  way  it  can  in  the 
proposed  development  and  adoption 
of  a  single  set  of  symbols. — K.H. 


iictor  to  a  power  engineer.  The 
in  difficulties  occur  in  represent- 
in  symbolic  form  such  important 
mponents  as  resistors,  capacitors, 
ductors  (including  relay  windings 
d  transformers),  relay  and  switch 
vfltacts,  and  fuses. 

Says  the  American  Standards  As- 


“Much  thought  has  been  given  to 
coordination  of  symbols  for  com- 
fwation,  power,  control  and  meas- 
tmmt.  Many  copies  of  tentative 
*Jindards  have  been  distributed,  in- 
udhifi  copies  to  electrical  manufac- 
irers  and  others  not  represented  di- 
on  committees,  for  such  com- 
'•(ntit  and  suggestions  as  7night  be 
Ipful  in  attaining  the  best  symbols 

“It  has  been  found  that  all  but 
our  of  the  basic  symbols  coidd  be 
n/ '  lized.  Of  these,  the  different 
Tpo'Ps  for  which  the  symbols  are 
tq^'irtd,  and  the  established  usage 
fnosf  of  these  symbols  for  upwards 


By  JOHN  A.  DOREMUS 

Instructor, 

Massachusetts  Institute  of  Technology 
Radio  Engineer, 
Commonwealth  of  Massachusetts 


oi  those  used  in  the  eastern  part  oi  the 
state 
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Northampton  troop  headquarters,  typical  of  the  four  points  from  which  remotely 
operated  transmitters  are  controlled 


Every  Police  and  Fire  Commis¬ 
sioner  looks  forward  to  the  time 
when  he  can  have  instant  communi¬ 
cation  between  all  important  units  of 
his  force,  whether  they  be  Troop 
Commanders  located  at  a  fixed  head¬ 
quarters,  patrol  units  which  might 
be  temporarily  located  at  any  point 
throughout  the  area  served,  or  a 
single  man  sent  on  an  important 
assignment  where  he  may  need  in¬ 
stant  contact  with  his  headquarters. 
In  such  service,  mobile  units  may  be 


at  the  scene  of  a  fire  or  accident, 
or  chasing  a  fugitive  at  high  speed 
along  a  highway.  They  may  tunnel 
through  mountains  and  under  rivers, 
or  peacefully  patrol  the  roads  of 
a  rural  countryside. 

A  few  years  ago,  any  venture  into 
the  realms  of  radio  to  accomplish  the 
vitally  needed  communication  was 
looked  upon  as  a  questionable  ex¬ 
periment.  Today,  a  properly-designed 
radio  system  can  make  instantaneous 
contact  with  all  parts  of  an  organiza¬ 
tion  as  commonplace  as  a  telephone 
conversation.  Installations  such  as 
those  for  the  Pennsylvania  Turnpike, 
Electronics,  May  1943,  the  Con¬ 
necticut  State  Police,  Electronics, 
November  and  December  1940,  and 
the  system  just  installed  for  the 
Massachusetts  State  Police  are  prac¬ 
tical  examples  of  the  possible  services 
that  can  be  rendered  by  radio. 


Typical  control  deak.  The  control  for  a  new  The  unit  on  the  right  control!  a  now  out- 
irequency-modulated  station  is  on  the  left.  moded  medium-frequency  transmitter 
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Communications  System 


Design;  installation  and  maintenance  of  radio  equipment.  Operation  and  administration 
suggestions.  Details  concerning  the  Massachusetts  State  Police  system,  employing  frequency- 
modulated  equipment,  are  included  as  practical  examples  of  successful  V-H-F  systems 
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Map  of  the  entire  Mouacbueetts  eystem.  Circlet  indicate  approximate  oreat  coeered  by 
Toriout  itotiont.  In  most  inttoncet  at  least  two  stotioru  can  be  beard  in  all  locations 

Dependable  radio  communication  particular  department.  These  were  Equipment  used  in  communication 
for  the  Emergency  Services  has  vividly  brought  to  the  fore  during  should  be  chosen  carefully  and 
evolved  through  tireless  experimenta-  the  design  of  a  system  which  has  should  be  maintained  in  an  accurate 
tion  and  careful  manufacture.  The  recently  been  installed  for  the  Massa-  state  of  adjustment.  The  communi- 
recent  development  of  frequency-  chusetts  State  Police.  cations  department  should  be  pro- 

modulated  equipment  for  this  service  Budget  —  The  first  fundamental  vided  with  a  budget  that  will  per- 
promises  to  simplify  and  standardize  requirement  for  a  successful  system  mit  proper  maintenance  of  the 
system  design.  The  increase  in  serv-  is  not  technical,  but  administrative,  equipment  in  order  to  provide  the 
ice  range  and  dependability  make  The  success  of  a  communications  unfailing  service  required  by  the 
FM  equipment  a  welcome  substitute  system  depends  greatly  upon  its  organization. 

for  both  medium  frequency  and  HF  place  in  the  organizational  chart  of  Basic  System — Every  radio  sys- 
amplitude-modulated  units.  the  department  it  serves.  In  almost  tern  design  must  be  carefully 

Experience  has  led  to  the  formula-  every  case,  communication  is  the  drawn  up  to  include  all  features  re- 
tion  of  certain  design  fundamentals  most  important  factor  in  the  efifec-  quired  by  the  agency  it  must  serve, 
that  can  now  be  used  to  tailor-make  tiveness  of  a  police  or  fire  depart-  This  can  best  be  accomplished  by 
a  system  to  the  exacting  needs  of  any  ment,  and  should  be  treated  as  such,  bringing  into  the  picture  a  quali- 
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Typical  mountaia-top  concrat*  station 
hooM.  This  on*  is  locotod  at  Blus  Hill 


Mt  Groylock  station.  In  this  instance, 
gear  is  located  in  the  basement  of  a  sum¬ 
mit  house.  The  mast  is  guyed  to  with¬ 
stand  high  winds  and  heory  ice*loads 


complete  so  that  the  equipment  fur-  When  the  antenna  is  located  on  a 
nished  will  fulfill  the  basic  plan.  A  peak  with  abrupt  slopes,  operation 
most  important  consideration  should  will  be  more  satisfactory  than  when 
be  that  of  maintenance.  Similar  the  location  is  on  a  gentle  rolling 
units  should  be  used  wherever  pos-  hill.  This  effect  is  quite  marked  and 
sible.  Mountings  should  permit  will  make  desirable  the  choice  of  a 
quick  replacement  of  defective  steep  hill  located  in  one  corner  of 
equipment  with  spare  units.  Ex-  the  service  area  in  preference  to  a 
perience  has  dictated  that  a  system  gentle  hill  of  the  same  altitude  lo- 
should  incorporate  one  spare  unit  cated  near  the  center  of  the  area, 
for  each  ten  in  service.  Equipment  When  it  is  necessary  to  locate  a  sta- 
should  be  specified  to  contain  com-  tion  in  a  region  where  only  low  hills 
ponents  that  are  operated  well  exist,  a  considerable  increase  in  the 
within  the  ratings  placed  on  the  height  of  the  antenna  tower  will 
parts  by  the  manufacturers.  produce  results  that  will  justify  the 


tower  cost.  A  hill  located  at  the  junc¬ 
tion  of  several  valleys  would  be  a 
highly  desirable  location  for  a  sta¬ 
tion  to  serve  that  area. 

Antenna  towers  should  be  de¬ 
signed  to  withstand  all  possible  wind 
and  ice  conditions  encountered  where 
the  station  is  located.  In  general,  the 
steel  tube  masts  are  preferred  to  sup¬ 
port  antennas  and  should  be  guyed 
when  winds  and  ice  loads  make  it 
necessary. 
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Rndio  stations  should  be  located  at 
points  that  have  dependable  electric 
ind  telephone  facilities  and  should 
be  easily  accessible  for  maintenance 
jnd  repair.  However,  it  is  often 
necessary  to  sacrifice  accessibility  to 
ittain  the  antenna  height  afforded 
by  some  of  the  more  remote  moun¬ 
tain  tops.  Gasoline-driven  power- 
generating  equipment  should  be  in¬ 
stalled  with  automatic  facilities  for 
putting  it  on  the  line  should  the 
normal  supply  fail. 

Station  Honking  —  When  the 
transmitter  is  located  in  the  head¬ 
quarters  building,  a  suitable  room 
can  usually  be  made  available.  Ade¬ 
quate  ventilation  is  important  and 
should  be  provided.  When  a  trans¬ 
mitting  station  is  to  be  located  on  an 
isolated  mountain  peak,  a  serious 
housing  problem  exists.  Because  of 
the  desirability  of  high,  exposed  lo¬ 
cations,  the  building  must  withstand 
all  the  weather  conditions  expe¬ 
rienced.  Brick,  concrete  or  concrete 
block  afford  more  insulation  than 
most  other  types  that  can  be  built 
economically,  yet  will  afford  ade¬ 
quate  protection  against  fire  of 
either  internal  or  external  origin. 
However,  careful  waterproofing  must 
be  undertaken  to  protect  equipment 
from  moisture  and  controlled  ventila¬ 
tion  should  be  provided. 

Electric  power  and  telephone  facili¬ 
ties  should  be  well  protected  from 
the  elements.  Underground  cable  is 
most  satisfactory  and  insures  maxi¬ 
mum  station  dependability.  A  simple 
voltage-regulating  transformer  will 
protect  the  equipment  against  large 
line-voltage  fluctuations  encountered 
in  remote  areas. 

Control — When  the  station  loca¬ 
tion  is  accessible  and  reasonably 
close  to  the  control  point,  telephone 
«ire  control  links  are  quite  satisfac¬ 
tory.  When  long  distances  must  be 
[covered,  radia  relay  equipment  can 
provide  a  very  satisfactory  control 
link.  In  addition,  considerable  sav¬ 
ing  in  telephone-line  rental  is  pos¬ 
sible  and  the  radio  link  will  be  the 
most  economical  installation. 

Control  functions  should  provide 
11  operations  required  by  the  basic 
plan.  It  is  usually  possible  to  accom¬ 
plish  control  on  the  same  circuit  that 
handles  the  speech  signals  by  the  use 
of  direct  current  or  by  a  high-  or 
low-frequency  alternating  carrier. 
Provision  should  be  included  for  op¬ 
erating  the  transmitter  in  the  event 
of  control  line  failure. 


Mobile  Station  Problems — Mobile 
equipment  must  be  constructed  to 
withstand  the  severe  vibration  en¬ 
countered  in  the  rear  of  a  police 
cruiser.  Careful  design  and  rigor¬ 
ous  maintenance  are  the  only  effec¬ 
tive  cures  for  the  gremlins  that 
crawl  into  the  units  to  loosen  bolts 
and  soldered  connections. 

The  choice  of  equipment  should 
be  made  with  due  consideration  of 
battery  drain.  Frequency-modulated 
equipment  has  considerably  lower 
drain  than  AM  equipment  for  the 
same  power  output. 

Again,  the  antenna  height  is  a 
prime  factor  in  determining  the  ef¬ 
fective  range  of  the  mobile  trans¬ 
mitter.  An  antenna  mounted  on  the 
rear  of  the  car  has  a  directional 
radiating  pattern  that  sends  a  sig¬ 
nal  in  a  direction  from  the  antenna 
towards  the  front  of  the  car  that  is 
three  to  four  times  as  great  as  the 
signal  in  the  opposite  direction.  An 
antenna  mounted  in  the^oenter  of 
the  top  of  the  car  emitsya  greater 
signal  in  all  direction  ^than  the 
rear-mounted  antenna  in  its  maxi¬ 


mum  direction.  Wherever  practical, 
roof-top  antennas  will  produce  bet¬ 
ter  radio  performance  but  some¬ 
times  their  appearance  is  objec¬ 
tionable. 

Because  mobile  equipment  will 
often  be  operated  by  untrained  per¬ 
sonnel,  control  of  the  equipment 
should  be  as  simple  as  possible.  A 
common  telephone  handset  is  pref¬ 
erable  and  there  need  be  no  more 
switches  to  put  the  unit  in  opera¬ 
tion  than  a  single  press-to-talk  but¬ 
ton  on  the  handset.  Pilot  lights,  a 
master  switch  which  can  also  be 
used  to  turn  on  the  receiver,  and  a 
volume  control  are  the  only  other 
controls  needed.  ^ 

Hand-carried  equipment  is  needed 
to  provide  communication  on  forest- 
fire  patrols  and  many  other  V%pe8 
of  missions  that  cannot  be”’  per¬ 
formed  in  automobiles.  Equ^ment 
for  this  type  of  service  mdst  be 
carefully  designed  and  built  to  be 
dependable  and  simple  to  qfierate. 
Low  drain  tubes  should  be  ui^d'to 
give  maximum  battery  life/Any  ar¬ 
rangement  for  increasing  antenna 


Floor-plan  oi  typical  mountain-top  250  watt  station  building.  The  tronsmittor  is 
placed  in  the  approximate  center  of  the  building,  permitting  access  from  both 
front  and  rear  for  speedy  repair  work 
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Long  tolephono  and  powor  lines  control  the  mountain-top  stotioiu. 
View  shows  distant  farms  and  the  town  of  Adams,  opproximaltly 
2.000  ft  below  the  Mt.  Greyiock  station 


View  through  door  of  typical  transmitter  house,  showing  a  nnit 
containing  a  transmitter,  two  receirers  and  control  equipment 


height  will  greatly  increase  the 
range  of  the  units. 

Maintenance — When  radio  equip¬ 
ment  is  new,  its  performance  is  de¬ 
termined  by  the  quality  of  manu¬ 
facture.  However,  after  a  period  of 
service,  the  performance  is  depend¬ 
ent  entirely  upon  the  man  who 
keeps  the  circuits  in  adjustment.  As 
soon  as  possible  after  new  equip¬ 
ment  is  installed,  complete  mainte¬ 
nance  facilities  should  be  provided. 
Each  mobile  unit  should  be  in¬ 
spected  and  checked  at  least  every 
30  days.  It  is  common  practice  to 
inspect  fixed  stations  weekly.  A  card 
file  of  unit  numbers  and  equipment 
on  hand  will  help  keep  inspection 
schedules  in  order.  Rigid  inspec¬ 
tions  of  this  type  should  almost 
eliminate  breakdowns  in  service. 

A  close  estimate  of  the  annual 
maintenance  cost  of  all  equipment, 
including  buildings  and  towers,  but 
not  including  salaries,  is  approxi¬ 
mately  ten  percent  of  the  system 
valuation.  This  will  permit  the  pur¬ 
chase  of  supplementary  units  to  re¬ 
place  those  wearing  out  over  a  long 
period  of  time. 

Instruments  essential  to  the  op¬ 
eration  of  a  maintenance  shop  in¬ 
clude  a  frequency  monitor  and  sig¬ 


nal  generator,  alignment  oscillator, 
cathode-ray  oscilloscope,  tuning 
meter  for  transmitters  and  receiv¬ 
ers,  condenser  checker,  vacuum- 
tube  voltmeter  and  ohmmeter  and 
r-f  power-output  meter.  Power 
drills  and  screwdrivers  and  a  small 
rolling  table  aid  greatly  in  making 
car  installations. 

Radio  maintenance  can  be  suc¬ 
cessfully  accomplished  if  the  radio 
men  are  on  duty  during  the  normal 
business  hours.  However,  the  radio¬ 
men  should  be  on  24-hour  call  to 
handle  emergency  situations. 

Whether  a  radio  system  designed 
along  the  lines  described  here  is 
intended  for  a  police  department, 
fire  department,  or  public  works  de¬ 
partment,  the  fundamental  princi¬ 
ples  are  the  same.  After  the  basic 
requirements  have  been  determined, 
the  major  problem  will  be  that  of 
careful  installation  and  mainte- 


MassachHsctts  State  Police  System 

Massachusetts,  the  largest  of  the 
New  England  states,  has  four  and 
one-half  million  inhabitants  who 
live  in  an  area  of  8257  square  miles. 
The  State  is  approximately  180 
miles  long  and  46  miles  wide  except 


near  the  eastern  coast  where  it 
broadens  to  a  width  of  approxi¬ 
mately  100  miles.  The  terrain  varies 
from  the  sands  of  Cape  Cod  to 
3500-ft.  Mt.  Greylock  which  is  in¬ 
accessible,  except  on  snowshoes, 
five  months  of  the  year. 

In  1941,  the  State  Legislature 
authorized  the  installation  of  a 
state-wide  radio  system  to  fulfill 
the  particular  needs  of  the  Massa¬ 
chusetts  State  Police.  A  complete 
communication  survey  of  all  state 
departments  had  just  been  under¬ 
taken  by  the  Massachusetts  In¬ 
stitute  of  Technology  and  the 
author,  who  was  a  member  of  the 
survey  committee,  was  retained  as 
State  Radio  Engineer. 

The  State  Police  organization  is 
made  up  of  425  officers  and  men 
who  operate  approximately  125  ve¬ 
hicles  in  the  accomplishment  of 
their  normal  duties.  Plans  are  now 
being  made  to  enlarge  this  force  by 
the  addition  of  Auxiliaries  to  aid 
in  the  present  emergency.  The  or¬ 
ganization,  which  is  directed  from 
the  Boston  Headquarters,  is  sub¬ 
divided  into  four  troops  with  head¬ 
quarters  at  Framingham,  North¬ 
ampton,  Holden  and  Bridgewater. 
Although  the  officers  are  based  in 


September  1943  —  ELECTRONICS 


r 


V 

twenty-one  substations  in  addition 
to  the  Troop  Headquarters,  all  po¬ 
lice  activity  is  directed  by  the  Troop 
Commander.  All  headquarters  and 
substations  are  interconnected  by 
g  private-line  teletypewriter  system 
which  is  normally  used  for  all  inter- 
station  business.  This  teletypewriter 
system  is  inter-connected  with  simi¬ 
lar  systems  in  many  eastern  states 
allowing  a  quick  inter-change  of  all 
urgent  traffic. 

The  new  radio  system  replaces  a 
medium-frequency  (1666  kc)  system 
which  was  made  up  of  obsolete,  in- 
eflBcient  equipment  that  was  capable 
of  dependable  one-way  communica¬ 
tion  with  cruisers  in  less  than  half 
the  State.  Two-way  operation  was 
possible  with  a  few  selected  cruisers 
equipped  with  composite  high-fre¬ 
quency  transmitters  constructed  by 
the  members  of  the  Radio  Depart¬ 
ment 

The  basic  plan  of  the  new  system, 
which  evolved  from  the  communica¬ 
tions  survey,  was  drawn  to  closely 
follow  the  organization  plan  of  the 
State  Police  and  included  the  follow¬ 
ing  features : 

1.  Two-way  communication  should 
be  possible  between  Troop  Headquar¬ 
ters  and  mobile  units  in  every  part 
of  the  State. 

2.  Car-to-car  transmission  should 
be  possible  over  limited  ranges.  This 
should  be  accomplished  with  a  mini¬ 
mum  amount  of  extra  equipment  in 
the  mobile  units. 

3.  Communication  should  be  pos¬ 
sible  between  all  police  headquarters 
and  substations  in  the  event  of  fail¬ 
ure  of  the  teletypewriter  facilities. 

4.  The  state-wide  coverage  should 
be  accomplished  with  the  use  of  a 
minimum  number  of  fixed  stations 
of  not  more  than  260  watts  each,  yet 
incorporate  a  generous  safety  factor 
that  will  permit  reasonable  service 
from  adjacent  stations  should  one 
station  be  temporarily  inoperative. 

6.  The  entire  system  should  be 
able  to  operate  through  any  emer¬ 
gency  that  would  interrupt  normal 
power  circuit  facilities. 

6.  All  buildings  and  antenna  struc¬ 
tures  should  be  able  to  withstand  the 
extreme  climate  that  is  sometimes 
experienced  in  New  England. 

7.  Standard  units  should  be  used 
throughout  the  system  to  facilitate 
maintenance  and  replacement. 

Specifications  were  drawn  up  for 
the  equipment  and  submitted  to 
manufacturers.  The  contract  was 


awarded  to  Fred  M.  Link  of  New 
York  whose  bid  was  20  percent  lower 
than  the  next  competitor’s.  The  suc¬ 
cessful  installation  of  this  elaborate 
system  during  these  times  of  mate¬ 
rial  shortages  was  made  possible  by 
Mr.  Link,  who  was  able  to  supply 
much  of  the  equipment  from  stock 
without  waiting  for  material  alloca¬ 
tions. 

The  fulfillment  of  the  basic  plan 
required  seven  250-watt  and  two 
25-watt  fixed  stations  located  at 
strategic  points  throughout  the 
State.  Frequency-modulated  equip¬ 
ment  was  used  throughout  the  sys¬ 
tem.  The  main  stations  of  the  system 
operate  on  35.9  Me  while  all  mobile 


units  normally  operate  on  35.78  Me. 
For  car-to-car  operation,  a  small  re¬ 
lay  changes  crystals  in  the  mobile 
transmitter  so  that  it  can  operate  on 
the  frequency  of  the  main  station. 
With  frequencies  as  close  as  those 
chosen,  no  retuning  of  the  transmit¬ 
ter  circuits  is  necessary.  Each  fixed 
station  has  a  receiver  on  both  fre¬ 
quencies. 

Coaxial  antennas  are  mounted  on 
90-ft  and  125-ft  tubular-steel  towers 
that  are  designed  to  withstand  over 
150  mile-an-hour  wind  velocities. 
Two  towers  on  the  highest  moun¬ 
tains  are  guyed  while  others  are  self- 
supporting.  Special  antennas  had  to 
(Continued  on  page  178) 


Initallations  In  Ford  cruisers.  The  cor  on  the  left  carries  a  portable  stretcher  lor 
emergency  first-aid  work,  on  a  shelf  abore  the  radio  gear 


Radio  control  unit  and  handset  in  a  typical  cruiser 
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R-F  HEATING 
Speeds  PLASTIC 


Preheating  of  thermosetting  plastic  preforms  by  means  of  a  high-frequency  field  douJJes 
press  production  by  reducing  curing  time,  eliminates  breakage  of  inserts  and  pins,  mini- 
mizes  gassing  problems,  reduces  the  amount  of  pressure  required 


The  newest  large-scale  use  of  r-f 
heating  is  in  the  plastics  mold¬ 
ing  industry.  In  one  of  the  most 
promising  applications  so  far  de¬ 
veloped,  radio-frequency  current 
is  used  to  preheat  plastic  molding 
materials  just  before  these  mate¬ 
rials  are  placed  in  the  press. 

By  eliminating  the  appreciable 
time  otherwise  required  to  bring 
the  molding  material  to  the  soften¬ 
ing  temperature,  such  heating  en¬ 
ables  the  output  of  the  press  to  be 
greatly  increased.  Under  favorable 
conditions,  production  of  a  given 
press  may  be  doubled  or  even 
tripled.  Since  the  material  is  soft¬ 
ened  before  it  goes  into  the  press, 
lower  pressures  can  be  used.  Gas¬ 
sing  and  flow  problems  are  allevi¬ 
ated,  rejects  are  fewer  and  stop¬ 
pages  due  to  pin-breakage  are 
much  less  frequent. 

Installations  to  date  have  been 
limited  to  operations  using  mate¬ 
rials  in  the  shape  of  preforms.  The 
method  shows  promise  for  many 
other  molding  operations. 

Th«  Heat  Problem 

The  advantages  of  radio-fre¬ 
quency  preheating  are  the  tangible 
results  of  applying  the  simplest 
form  of  dielectric  heating**’  to 
standardized  molding  procedures. 

The  conventional  process  of 
molding  thermosetting  materials  is 
illustrated  in  the  simplified  sketches 
of  Fig.  1.  The  molding  material, 
which  is  frequently  a  mixture  made 


FIG.  1 — Simplified  diagrams  illustrating  successful  stages  in  the  closing  of  a  positiTe 
type  mold,  os  used  in  compression  molding 


FIG.  2 — Typical  preforms  of  thermosetting 
molding  material  (front)  together  with  the 
finished  pieces  (rear)  molded  from  these 
preforms.  The  unit  at  the  upper  left  is  a 
small  iackbox 
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By  J.  P.  TAYLOR 

RCA  Victor  Divition, 

Radio  Corporation  of  America 
Camden,  X.  J. 


MOLDING 


Close-up  of  the  electrodes,  with  plastic 
preform  in  position,  and  the  interlocked 
protectiTe  cage  on  side  of  r-f  unit 


Shop  setup  for  production  molding  with  the  aid  of  radio-frequency  preheating  equip¬ 
ment.  A  girl  operating  the  r-f  unit  places  preforms  on  a  metal  shelf  constituting 
one  output  electrode,  settles  another  electrode  into  place  on  top  of  the  preform, 
closes  a  protectiTe  cage  and  subjects  the  preforms  to  a  high-intensity  field  for  about 
40  seconds.  She  then  feeds  the  preheated  preforms  to  the  operators  of  two  presses 


ap  of  a  resin  binder  and  a  filler 
such  as  wood-flour,  rags,  or  paper, 
IS  placed  in  the  cavity  of  a  mold 
which  is  mounted  on  the  lower 
platen  of  the  press.  The  male  part 
of  the  mold,  which  is  attached  to 
the  upper  platen,  descends  into  the 
mold  cavity,  forcing  the  material 
to  take  the  desired  shape. 

Both  parts  of  the  mold  are  heated 
t>y  stt-am  or  electricity.  The  heat  is 
required  for  two  reasons;  first,  to 


bring  the  material  up  to  the  soften¬ 
ing  or  flow  temperature  (without 
which  it  would  be  impossible  to 
press  the  material  into  anything  but 
the  simplest  shapes)  and  second,  to 
raise  the  material  to  a  temperature 
which  will  cause  it  to  cure  or  set 
and  hold  it  there  a  reasonable 
length  of  time. 

Since  most  of  the  resins  used  wdll 
cure  in  a  minute  or  two  at  tempera¬ 
tures  just  above  the  softening 


points,  it  is  apparent  that  the  time 
required  to  bring  the  material  up 
to  temperature  is  the  major  deter¬ 
mining  item  in  the  cycle.  This  time 
is  considerable  for  all  except  the 
smallest  pieces  and,  in  most  cases, 
represents  the  major  part  of  the 
press  cycle.  The  reasons  will  be  ap¬ 
parent  from  a  study  of  Fig.  1.  It  is 
obvious,  for  instance,  that  while  the 
layer  of  material  next  to  the  hot 
mold  will  come  up  to  temperature 
rapidly,  the  part  of  the  material 
near  the  center  will,  because  of  the 
low  thermal  conductivity  of  these 
materials,  come  up  rather  slowly. 
Moreover,  since  the  material  will 
not  flow  until  it  reaches  a  fairly 
high  temperature  (usually  250  deg. 
to  300  deg.  F),  and  since  the  mold 
does  not  make  contact  over  the  full 
area  until  then,  the  heat  transfer  is 
bound  to  be  a  relatively  slow  proc¬ 
ess.  This  heating  problem  has  been 
the  bottleneck  in  all  attempts  to 
speed  up  molding  processes. 

The  sketches  in  Fig.  1  are  in¬ 
tended  to  illustrate  the  process  gen¬ 
erally  referred  to  as  compression 
molding.  Compression  molding  and 
transfer  molding  are  the  two 

methods  ordinarily  used  for  mold¬ 
ing  of  thermosetting  materials. 

Transfer  molding  differs  from 
compression  molding  only  in  that 
the  material  is  first  placed  in  a 
chamber  separate  from  the  mold 

cavity  proper.  A  ram  w'hich  de¬ 

scends  into  this  chamber  forces  the 
material,  as  it  is  softened,  through 
a  small  opening  called  the  gate. 
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usually  formed  from  carefully  Je- 
termined  amounts  of  material,  by 
cold-pressing. 

The  use  of  preforms  offers  sev¬ 
eral  advantages  from  the  poin*  of 
view  of  handling  and  convenience. 
In  using  a  so-called  positive  niold 
such  as  shown  in  Fig.  1,  it  is  nt  jes- 
sary  to  use  exactly  the  right  amount 
of  molding  material  in  order  to 
maintain  constant  density.  Pre¬ 
forms  avoid  the  necessity  of  hav¬ 
ing  to  weigh  out  the  correct  amount 
of  powder  for  each  piece.  Again, 
many  molding  materials  have  Itigh 
bulk  factors,  meaning  that  they 
compress  greatly  on  molding.  This 
makes  them  difficult  to  handle  un¬ 
less  some  means  of  “predensifica- 
tion,”  such  as  preforming,  is  util¬ 
ized.  In  the  case  of  specially  shaped 
preforms,  there  is  an  added  advan¬ 
tage  in  that  the  shaping  facilities 
flow  into  the  recesses  of  the  mold 
cavity. 

The  trend  in  the  molding  indus¬ 
try  is  very  definitely  toward  the 
use  of  preforms  for  nearly  all  op¬ 
erations  involving  the  use  of  ther¬ 
mosetting  materials. 


Oven  Hvating 


R-F  Heating 


Interior  heafec/ 
stom^/y  by 
thermal 
conduction 


FIG.  3 — ^Dkigrammatic  illostratioB  oi  tlie  heert-ilow  in  a  plastic  preform  when  using 
OTen  heoting  (A)  and  when  using  r-f  heating  (B) 


Oven  Preheating -30  Min. 
_ 250 _ 


Oven  Preheating  -  5  Min, 
250 _ 


200- 

150- 

■I  00- 


FIG.  4 — ^Isotherms  for  the  preform  from  which  the  lockbox  in  Fig.  2  wos  mode, 
showing  conditions  of  preheoting  In  on  oven  at  250  deg.  F  for  5  minutes  (A)  ond 
preheating  In  an  oxen  at  250  deg.  F  for  30  minutes.  In  practice,  the  first-mentioned 
method  gives  Insufficient  heoting  of  the  center  to  be  useful  while  the  second  causes 
the  outside  to  be  "precured"  so  thot  it  cannot  be  molded 


Shortcomings  of  Oven-Heating 

An  advantage  often  claimed  for 
preforms  is  that  they  are  adaptable 
to  preheating.  As  applied  to  the 
older  method 


Oven  Preheating  — 30  Min. 


R-f  Preheating  -  40  Sec. 
_ ISO _ 


of  preheating,  in 
an  oven,  this  advantage  is  nebulous, 
at  least  insofar  as  all  but  the  small¬ 
est  preforms  are  concerned. 

Consider,  for  example,  a  preform 
sueh  as  is  shown  at  the  upper  left 
in  Pig.  2,  two  of  which  are  used  in 
molding  the  adjacent  jackbox.  This 
preform  is  roughly  2i"x2i"xli"  in 
size.  From  well-known  formulas  for 
heat  flow*  it  can  be  shown  that  if 
this  preform  is  placed  in  an  oven 
at  a  temperature  of  250  deg.  F,  it 
will  require  approximately  a  half- 
hour  for  the  center  to  reach  225 
into  the  mold  cavity.  The  same  made  by  the  relatively  simpler  deg.  F  (90  percent  of  the  surface 
problems  of  heat  transfer  and  con-  method  of  compression  molding.  temperature).  But  this  preheating 
ductance  are  present.  Transfer  cycle  is  out  of  the  question  since  the 

molding  is  of  advantage  and  is  ^  curing  of  this  kind  of  material  is  a 

ordinarily  used  when  the  mold  is  of  In  compression  and  in  transfer  time-temperature  function  and  even 
intricate  shape,  since  by  softening  molding,  the  molding  material  may  five  to  ten  minutes  at  250  deg.  F 

the  material  before  it  comes  in  con-  be  in  the  form  of  loose  powder,  would  completely  set  the  surface 

tact  with  the  pins  and  inserts,  less  small  granules,  or  preforms.  Pre-  and  thereby  make  molding  impos* 

likelihood  of  breakage  is  involved,  forms  may  be  regular  shapes,  such  sible. 

Even  so,  r-f  preheating  should  be  as  pellets,  cubes,  discs,  or  the  like.  At  lower  temperatures  longer 


FIG.  5— Isotborms  for  tho  preform  from  which  the  Jackbox  in  Fig.  2  woe  made, 
after  preheating  in  on  oven  at  150  deg.  F  for  30  minntee  (A),  and  after  preheating 
for  40  seconds  with  r-f  power  (B) 


The  Use  of  Preforms 
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Even  80,  the  preheating  operation  placed  in  an  oven  at  250  deg.  F, 
was  considered  worthwhile,  which  The  isotherms  calculated  by  approx- 
is  an  indication  of  the  importance  imate  methods  for  times  of  five  min- 
attached  to  preheating.  utes  and  thirty  minutes  are  shown 

.  ,  ..  It  is  obvious  that  in  the  shortei 

Hod..  F,.,...., 

Radio-frequency  heating  is  the  of  the  interior  has  been  accom- 
ideal  method  of  preheating  pre-  plished  to  be  of  value.  In  the  longei 
forms.  Moreover,  this  statement  is  time  (Fig.  4B)  the  interior  has 
almost  equally  true  in  reverse,  for  started  to  heat,  but  by  this  tims 


truth  01  inese  statements  is  imme-  the  exterior  and  still  obtain  some 
diately  apparent  when  the  essential  heating  of  the  interior  the  actual 
difference  between  r-f  heating  and  procedure  (prior  to  use  of  r-f  heat- 
other  methods  of  heating  is  con-  ing)  was  to  place  the  preforms 
sidered.  The  diagrams  of  Fig.  3  oven  at  150  deg.  F  for  thirty  min- 
illustrate  this  difference.  utes.  As  can  be  seen  from  Fig.  5A, 


Method  of  Applying  R-F  Hooting 

The  method  of  applying  r-f  heat- 
in  an  heating  to  regularly  shaped  pre¬ 
forms  is  simplicity  itself.  The  only 
critical  part  of  the  operation  lies  in 
ing  this  oven-heating  cycle  produced  the  fact  that  the  heated  preforms 
the  only  a  relatively  small  temperature  must  be  transferred  to  the  mold 

cavity  without  appreciable  delay, 
pre-  since  if  they  are  allowed  to  stand 
in  long  after  being  brought  to  curing 
temp’erature  they  will  set. 

The  heating  cycle  must  be  coordi- 
at  which  time  the  nated  with  the  press  operation.  To 


(except  chemical 

source  of  heat  is  outside  the  mate-  increase. 

rial.  No  matter  how  produced,  such  The  result  of  heating  the 
heat  must  start  at  the  outside  of  forms  by  r-f  energy  is  indicated 
the  preform  and  travel  inward  by  Fig.  5B.  The  two  preforms  are  fed 
thermal  conduction  (Fig.  3 A).  Radio-  about  2  kw  of  r-f  for  a  period  of 
frequency  heat,  on  the  other  hand,  forty  seconds 


ously  throughout  the  preform  and,  6  —  Curres 

e.Kcept  for  the  effect  of  radiation  »howing  relative 

and  conduction  losses,  is  uniform  non-preheated  (A), 

throughout.  The  only  flow  of  heat  oven  preheated  (B) 

is  the  slight  outward  flow  due  to  and  r-f  preheated 

these  losses  (Fig.  3B).  preforms  of 

Figures  4  and  5  show  the  isother-  thicknmises, 

mal  lines  for  the  jackbox  preform  oj  V,  E 

harg  of  the  Bakelite 
Corporation 

no.  7 — After  r-f  preheating,  typical  thermosetting  plastic  pre¬ 
print  are  soft  and  can  be  crushed  between  the  fingers  as  shown 


THICKNESS  VERSUS  CURING  TIME 


WOODFLOUR  AND  FABRIC-FILLED 
PHENOLIC  MOLDING  MATERIALS 
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accomplish  this  the  r-f  generator  is  One  note  of  caution  must  be 
ordinarily  located  near  the  press,  sounded  here.  The  curves  of  Fig.  6 
The  r-f  equipment  may  be  operated  do  not  give  the  true  picture  of  overall 
by  the  press  operator,  or,  in  cases  time  reduction.  To  the  cure  time 


or,  in  cases 

where  some  assembly  time  (placing  must  be  added  the  time  for  unloading 
of  inserts,  etc.)  is  involved,  it  may  and  loading  the  mold.  This  will 
be  advantageous  to  have  a  separate  necessarily  be  fixed  and  in  the  case 
operator.  In  the  operation  shown  in  of  molds  having  a  number  of  inserts, 
a  photograph  accompanying  this  it  may  be  as  much  as  several  min- 
paper,  a  girl  operates  the  r-f  gener-  utes.  The  jackbox  shown  in  Fig.  2 
ator  and  feeds  heated  preforms  to  is  a  good  example.  According  to  W. 
the  operators  of  two  presses.  M.  Witty*,  the  cure  time  for  making 

The  heating  box  for  the  preforms,  this  box  could  be  reduced  from  seven 
which  is  also  pictured  here,  is  usu-  minutes  with  oven  preheating  to  one 
ally  mounted  on  the  r-f  unit,  an  ar-  and  one-half  minutes  with  r-f  pre- 
rangement  which  simplifies  instal-  heating.  Actually,  a  cure  time  of  two 
lation  and  allows  the  unit  to  be  and  one-half  minutes  was  adopted, 
moved  about  without  too  much  diffi-  When  to  this  were  added  the  three  to 
culty.  The  box  actually  is  a  screened  four  minutes  necessary  for  disassem- 
cage,  hinged  at  the  back  for  easy  bling  and  then  reassembling  a  corn- 
opening  and  interlocked  so  that  plicated  mold,  the  actual  saving  of 
power  is  automatically  removed  on  overall  time  was  only  about  40  per- 
opening.  cent.  Nevertheless,  this  made  it  pos- 

To  heat  the  preforms  the  operator  sible  to  obtain  with  two  presses  the 
places  them  on  a  metal  shelf  and  production  previously  obtained  with 
rests  a  small  brass  plate  on  top  of  three.  The  cost  of  the  r-f  eciuipment, 
them.  This  plate,  which  may  be  in  this  instance,  was  approximately 
made  larger  or  smaller  as  required,  25  percent  of  that  of  the  third  press 
forms  the  top  electrode,  while  the  and  mold  which  it  replaced.  In  fact, 
shelf  forms  the  bottom  or  grounded  the  third  mold  alone  would  have  cost 
electrode.  After  the  preforms  have  approximately  the  same  as  the  r-f 
been  placed  in  position  and  the  cage  unit  and,  unlike  the  r-f  unit,  its  use- 
closed,  the  operator  pushes  an  “On"  fulness  would  have  been  limited  to 

button  and  allows  the  heating  to  the  production  of  this  one  item, 

proceed  until  a  small  amount  of  gas  other  R-F  Heating  Advantages 

ni^aterial,  at  Spectacular  as  time-saving  feature 
which  pomt  the  current  is  turned 

oil  and  the  preforms  are  ready  to  ,  i?  ^  u  -n 

.  fj  *  ....  vantages  of  r-f  preheating  will  soon 

go  in  the  mold.  An  automatic  timer  ,  •  j  u  •  Z  ^ 

,  ,  be  recognized  as  being  of  equal  or 

may  e  use  .  greater  importance.  Of  these,  the 

Production  Advantagos  of  R-F  Heating  most  outstanding  is  the  fact  that  predicted  that  the  use  of  r-f 

The  most  obvious  advantage  of  r-f  preheated  material  is  in  a  soft  make  possible  some  moldings  whi 

r-f  heating  is,  of  course,  the  very  state  when  it  is  injected  into  the  otherwise  could  not  be  made  at  i 
considerable  reduction  in  curing  mold.  The  terminal  strip  shown  in  Fig. 

time  in  the  press.  Actually,  what  is  When  a  preform  is  heated  by  r-f,  it  has  a  large  number  of  holes  whi 
usually  spoken  of  as  curing  time  tends  to  swell  up  slightly  and  to  must  be  formed  by  pins  inserted 
includes  not  only  the  time  at  cur-  soften  as  the  resin  approaches  the  the  mold.  Attempts  to  make  this  ' 
ing  temperature  but  also  whatever  flow  stage.  When  such  preforms  are  without  preheating  resulted  in 
time  is  required  for  all  parts  of  the  removed  from  the  heating  box  ready  high  breakage  of  pins.  Preheat' 
material  to  reach  this  temperature,  for  the  press,  they  are  quite  soft  and  with  r-f  completely  eliminated  ; 

In  thick  preforms  not  preheated,  can  be  crushed  between  the  fingers  trouble, 
or  only  slightly  preheated  by  oven  as  shown  in  Fig.  7.  This  fact,  namely.  Another  similar  possibility  is 
methods,  the  time  required  to  reach  that  the  material  as  it  goes  into  the  the  simplification  of  preforms, 
cure  temperature  is  considerable,  press  is  soft  and  plastic,  is  of  consid-  has  been  found  that  intrica  ■ 
When  using  r-f  preheated  preforms  erable  importance  in  that  it  means  shaped  preforms  are  usually  n 
the  curing  time  is  a  very  short  pe-  that  the  material  will  begin  to  flow  as  necessary  when  the  softening  acti 
riod  indeed  since  the  material  is  put  soon  as  pressure  is  applied.  More-  of  r-f  preheating  is  utilized, 
in  the  press  near  cure  temperature,  over,  it  will  flow  uniformly  through-  The  use  of  r-f  preheating  may 
Thus  in  thicker  preforms  the  reduc-  out  and  will  not  have  hard  lumps  in  of  considerable  advantage  in  •  ‘ : 


FIG.  8 — Molded  terminal  strip,  pressed 
irom  o  preform*  which  has  preheated  brj 
r-l  power. 


Because  of  the  large 
of  pins  in  the  die  used  to  press  this  piece, 
it  was  difficult  to  mold  by  older  rr., 
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FIG.  9 — CuTTM  thowing  the  reduction  in  molding  preeiure  which 
Is  permitted  when  r-l  preheating  is  employed,  reproduced  by 
courtesy  oi  V.  E.  Meharg 


TEST  CUP  CLOSING  TIME  AT  320* F 


FABRIC  BASE  PHENOUC 
MOLDING  MATERIAL 

UREA  MOLDING  MATERIAL 
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STANDARD  MOLDED  USING 
<  PREFORMS  I  I 
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SECONDS  MOLD  CLOSING  TIME 


FIG.  10 — Rear  interior  riew  of  2-kw,  r-i  generator  shown  in  use 
elsewhere  in  these  pages.  The  833-A  oscillator  tubes  ore  behind 
the  panel  at  the  top  center.  Rectifier  and  control  components  ore 
on  the  wall  at  the  right.  Load  tuning  inductances  may  be  seen 
at  the  left.  General  design  follows  radio  transmitter  practice 


it  Meta!  shelf 


TRANSMISSION — The  completed  map 
is  clamped  on  the  sending  drum,  and 
transmission  begins  as  soon  os  go- 
ahead  orders  ore  received  by  radio 
from  the  receieing  officer  in  the 
mobile  field  headquarters.  During 
scanning,  the  obserrer  con  receire 
new  instructions  from  headquarters 
and  discuss  them  by  radio,  since  mul¬ 
tiplex  equipment  permits  simultaneous 
two-way  radio  communication  in  the 
ware  band  used  for  facsimile  trans¬ 
mission.  Either  the  transmitter  or  the 
receiver,  or  both,  con  be  used  in  tanks, 
armored  cars,  scout  cars,  ships,  planes 
or  any  other  mobile  equipment  having 
the  necessary  source  of  power.  The 
useful  working  range  is  hundreds  of 
miles 


108 


September  1943  — 


THIS  <S 
/.t/iP  pJtjJCI  J- 

0  0  py 


•resr  it.py 


BECEPTION — About  hall  of  the  map  has  been  reproduced  here  at  the  facsimile 
ncelver.  The  complete  transmission  requires  only  a  few  minutes,  as  the  stylus 
bums  in  the  image  at  the  rate  of  8  sq.  in.  per  min.  on  a  6Vb  x  8  inch  copy  sheet. 
Tbs  stylus  has  a  linear  ve'.ocity  o!  1850  in.  per  min.  and  the  scanning  spot  has  a 

diameter  of  0.01  in. 
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INTERPRETATION — The  commanding  officer  places  his  map  transparency  OTer  the 
rtceieed  copy,  adjusting  the  position  so  the  squares  coincide,  and  thereby  secures 
a  complete  map.  The  facsimile  equipment  shown  here.  proTiding  near-perfect 
synchronization  between  transmitting  and  receieing  scanners,  was  developed 
by  WUliam  G.  H.  Hnch 
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Thin  films  of  metals,  “sputtered*’  or  otherwise  deposited  on  glass,  ceramics,  plastics 
etc.,  are  widely  used  in  apparatus  employed  by  electronic  engineers.  Methods  of  deposi¬ 
tion  are  discussed  in  this  comprehensive  survey  of  old  and  new  deposition  techniques 


WLTHOUGH  methods  of  deposit- 
ing  thin  films  of  metals  on  sur¬ 
faces  such  as  glass,  ceramics  and 
plastics  have  been  known  for  more 
than  50  years,  they  have  not  been 
widely  employed  until  recently  ex¬ 
cept  by  physical  and  chemical  lab¬ 
oratories  studying  atomic  structure 
and  electron  theory. 

Today,  however,  metal  film-depos¬ 
iting  techniques  are  being  used  com¬ 
mercially  for  many  purposes.  Thin 
films  provide  highly  reflective  sur¬ 
faces  for  mirrors.  They  simplify 
the  manufacture  of  spectrometers 
and  interferometers.  They  increase 
the  conductivity  of  fine  quartz  fibers 
used  as  suspensions  in  sensitive  in¬ 
struments  such  as  quadrant  and 
string  galvanometers,  electrometers 
and  electrocardiographs.  They  are 
useful  in  the  construction  of  bar¬ 
rier  layer  photocells  and  lend  them¬ 
selves  admirably  to  the  design  of 
other  electronic  equipment  com¬ 
ponent  parts. 


By  SAMUEL  WEIN 


Plate  to  receive  Pilm 


Apparottis  for  production  of  mirrors,  etc., 
by  cathode  sputtering.  (From  Gardner 
and  Case) 


This  article  presents  a  brief  sur¬ 
vey  of  known  metal  film  depositing 
methods.  These  methods  have  certain 
advantages.  For  example : 

Extremely  thin  films  may  be 
formed;  so  thin  in  fact  that  they 
may  be  used  as  optical  filters  and  at 
the  same  time  serve  as  electrical 
conductors  as,  for  example,  in  the 
barrier  layer  types  of  photocells. 

Metals  that  ordinarily  cannot  be 
precipitated  out  of  solution  can  be 
deposited  on  surfaces. 

Metals  can  be  applied  to  noncon¬ 
ductors  without  resorting  to  special 
chemical  or  physical  treatments. 

Materials  can  be  coated  with 
metals  by  this  method  which  could 
not  be  coated  if  high  temperatures  or 
chemically  destructive  compounds 
were  required,  as  in  some  other  proc¬ 
esses. 

Alloys  and  elements  such  as  tel¬ 
lurium,  silicon  and  selenium  can  be 
deposited  on  any  given  surface  in 
very  thin  layers. 

One  metal  can  be  deposited  on  an¬ 
other  that  is  far  removed  from  it  in 
the  electrochemical  series,  whereas 
this  is  impossible  by  electroplating. 
For  example,  gold  or  platinum  can  be 
deposited  on  aluminum  or  mag¬ 
nesium. 

There  are  also  disadvantages.  For 
example : 

The  processes  are  comparatively 
slow  and  tedious. 

The  deposits  are  not  made  conven¬ 
iently. 

Cathode  Sputtering 

The  technical  literature  indicates 
that  Grove  was  the  first  to  deposit 


metallic  films  by  means  of  a  high 
voltage  across  an  anode  and  a 
cathode  operating  in  a  vacuum. 
When  this  method  is  used,  the  cath¬ 
ode  disintegrates  and  the  metal  of 
which  the  cathode  is  made  is  de¬ 
posited  upon  the  anode  as  an  ex- 
trem'ely  thin  and  homogeneous  film. 
The  method  is  commonly  known  as 
cathode  sputtering,  and  is  gradu¬ 
ally  being  superseded  by  others. 

Sputtering  Methods 

There  are  two  commonly  employed 
methods  of  sputtering.  Both  are  car¬ 
ried  out  in  a  partial  vacuum  or  in  the 
presence  of  an  inert  gas  at  low  pres¬ 
sures. 

Arc — Pencils  of  the  metal,  or  met¬ 
als,  to  be  coated  on  a  given  surface 
are  brought  together,  with  a  suitable 
source  of  emf  applied  between  them. 
Sometimes  a  voltage  is  also  applied 
between  the  cathode  of  the  arc  and 
the  work  in  order  to  “pull”  the  metal 
ions  over  to  the  surface  to  be  coated. 
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Apparatus  for  dsposition  of  metals  by  the 
evaporation  method.  The  metal  is  heated 
by  placing  it  in  a  crucibie  inside  the 
tungsten  coil  or  by  placing  the  metal  itMli 
in  the  coil  (Gardner  and  Case) 
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Single  and  two-bell  eToporotion  units  made  by  Distillation  Products,  Inc. 

High  Voltage — Gardner  and  Case  than  that  of  the  metal  to  be  distilled.  Standards  makes  a  coil  of  tungsten 
give  a  description  of  one  layout  The  metal  is  placed  in  the  crucible  in  about  i  mm  in  diameter,  clamped  by 
of  a  high-voltage  method.  A  base  the  form  of  particles  of  irregular  strips  of  iron  to  heavy  (1  mm)  tung- 
plate  of  metal  or  glass  is  covered  by  shape,  wires  of  different  sizes,  coarse  sten  wires.  The  material  to  be  coated 
a  glass  bell  jar  with  the  joints  made  granules,  or  powder  or  salt  (organic  is  placed  on  a  glass  plate  and  sup- 
tight  by  wax  or  rubber  cement.  “If  or  inorganic).  The  crucible  is  heated  ported  on  a  clamp  which  can  be 
an  aluminum  base  plate  is  used,  it  by  means  of  a  heating  coil  to  a  suffi-  raised  or  lowered.  If  the  surface  to 
may  serve  as  the  anode.  The  connec-  ciently  high  temperature  to  bring  be  coated  is  too  close  to  the  material 
tion  for  evacuating  is  brought  out  about  a  vapor  condition  of  the  metal,  used  as  the  coating,  the  film  will  not 
through  the  base  plate  and  the  pres-  which  will  condense  on  a  cold  glass  be  uniform,  being  thickest  in  the 
sure  is  reduced  to  approximately  plate.  Suitable  means  for  accom-  center.  Also,  the  heat  from  the  fila- 
0.001  mm  Hg.  The  cathode,  a  thin  plishing  this  in  a  vacuum  chamber  ment  may  break  the  glass  if  it  is 
sheet  or  wire  grid  of  the  metal  to  be  have  been  covered  by  Sommer,  thick  and  too  close  to  the  filament, 
deposited,  and  the  surface  to  be  O’Brien,  Sukumulyn,  Berghaus  and  One  can  watch  the  progress  of 
coated  are  placed  parallel,  approxi-  Burkhardt.  evaporation  by  looking  up  toward  the 

mately  25  mm  apart.  A  10,000-volt  Thermal  Evaporation  —  This  filament  from  the  bottom  of  the  tube, 
transformer  (J  kw  is  satisfactory)  method  was  first  suggested  by  Edi-  This  is  especially  convenient  when 
furnishes  the  current.  It  is  advis-  son  and  thereafter  developed  in  de-  semitransparent  deposits  are  re- 
able  to  rectify  the  current,  either  by  tail  by  Zworykin,  Trautman,  Saeger,  quired.  When  the  filament  is  heated 
means  of  a  vacuum  tube  or  by  means  Edwards,  Williams,  Williams  and  the  metal  to  be  evaporated  will  as- 
of  a  mechanical  rectifier  driven  by  a  Ruedy,  Alexander,  Gardner,  Biggs,  sume  a  vapor  or  gaseous  condition, 
synchronous  motor.  If  no  rectifier  is  Walker,  Burkhardt  and  Reinecke,  which  soon  condenses  on  the  glass 


used,  the  anode  should  preferably  be 
of  aluminum’’. 

Evaporation  Mathods 

Distillation — Here  we  have  a  small 
crucible  of  ceramic  or  other  material 
whose  melting  point  is  much  higher 


Siebertz,  and  Lenz.  It  is  commonly 
used  today  because  of  its  simplicity 
and  because  the  required  equipment 
is  inexpensive. 

In  the  early  days,  Edison  used  fila¬ 
ments  of  carbon,  molybdenum  or 
tungsten.  Nichols  at  the  Bureau  of 


and  the  inner  wall  of  the  bell  jar. 

Henderson  evaporated  nickel  which 
had  been  electroplated  onto  a  tung¬ 
sten  wire  in  a  technique  designed  to 
secure  especially  uniform  films. 
Pfund  evaporated  bismuth  from  a 
tungsten  spiral  by  a  similar  method. 
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Eddy  Carr«at  Technique 

The  use  of  eddy  currents  for  “ex¬ 
ploding”  magnesium  within  vacuum 
tubes  is  common  practice.  This 
method  forms  a  mirror-like  deposit 
on  the  inner  wall  of  the  evacuated 
bulb.  The  method  is  fast,  but  in 
some  cases  the  investment  for  equip¬ 
ment  to  produce  the  eddy  current  is 
prohibitive.  “Getter  pills”  using  al¬ 
loys  of  different  proportions  between 
magnesium  and  aluminum,  with  a 
small  percentage  of  barium,  are  com¬ 
monly  used  in  the  vacuum  tube  art 
and  are  also  employed  for  making 
front-surface  mirrors.  This  idea  is 
covered  by  the  patents  of  Case  and 
Macksoud. 

Getter  pills  are  usually  made  up 
to  individual  requirements  with  re¬ 
gard  to  whether  the  aluminum  or  the 
magnesium  is  in  preponderance. 

Some  typical  getter  pill  alloys  formu¬ 
lated  by  the  King  Laboratories,  Inc., 
are  shown  in  the  table  below. 

The  lower  of  the  two  temperature 
values  in  the  column  at  the  right 
gives  the  temperature  at  which  the 
evaporization  of  the  magnesium  is 
practically  complete  and  at  least  a 
trace  of  barium  is  detectable  in  the 
deposit.  The  higher  figure  gives  the 
temperature  of  practically  complete 
barium  deposition.  In  the  case  of 
alloys  containing  no  magnesium,  the 
lower  figure  gives  the  approximate 
temperature  at  which  the  barium  be¬ 
gins  to  deposit  and  the  higher  value 
is  the  value  required  for  complete 
evaporization. 

The  magnesium  will  usually  begin  metal  films  are  particularly  useful 
to  distill  at  least  50  deg  lower  than  for  telescope  mirrors,  optical  com- 
the  lower  value  given  in  the  table.  It  parators,  etc.,  in  which  there  is  no 
is  recommended  that  where  the  glass  between  the  reflecting  surface 
“flashing  rate”  be  fast,  the  getter  be 

raised  to  a  temperature  at  least  50  which  the  light  rays  approach  the 
deg  higher  than  the  upper  figure  mirror.  This  type  of  mirror  elimi- 
given  in  the  chart.  nates  distortion  effects  introduced  by  flectivity 
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Layout  oi  a  modem  high-speed  high  ▼acuum  eyapo- 
ration  unit  made  by  Distillation  Products.  Inc. 


the  optical  properties  of  glass  and  ef¬ 
fectively  increases  reflection  (due  to 
absence  of  absorbing  material). 
Metals  not  generally  used  in  the  for¬ 
mation  of  reflecting  surfaces  prove 
useful  when  properly  deposited.  For 
instance,  chromium  has  been  found 
Front-Surface  Mirrors — Deposited  to  provide  a  very  satisfactory  surface 

when  it  is  properly  coated  on  glass. 
Chromium  gives  to  the  surface  two 
especially  valuable  properties:  (1)  It 
reflects  light  over  a  wide  range  of 
and  the  air  or  other  medium  through  wavelengths,  having  a  reflectivity  of 

85  percent  in  the  ultraviolet  region, 
where  silver  drops  off  to  4  percent  re- 
;  (2)  such  a  surface  does 
not  tarnish  quickly,  if  at  all,  as  com¬ 
pared  with  silver. 

The  following  notes  on  aluminum 
surfaces  will  be  useful  to  those  inter¬ 
ested  in  front-surface  mirrors : 

The  reflectivity  of  aluminum  is 
very  nearly  as  high  as  silver  for 
green  light  and  is  much  higher  for 
the  ultraviolet,  according  to  Cob- 


Thin  metallic  films  find  numerous 
applications  in  mirrors,  optical  fil¬ 
ters,  microscopes  and  other  optical 
instruments.  Some  of  these  applica¬ 
tions  are  now  described. 


GETTER-PILL  COMPOSITION 
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Magnesium  Aluminum  Temp.  (Deo.  C) 
5  52^  1025-1075 

25  37H  850-900 
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All'minized  mirrors  exposed  for 
more  than  6  months  show  no  tarnish, 
fhe  permanence  of  the  high  reflec- 
definitely  exceeds  that  of  sil¬ 
ver  protected  by  an  evaporated  quartz 
layer,  according  to  Cartwright  and 
Strong.  The  aluminum  is  inert  to 
corrosive  agents  because  of  the  layer 
of  oxide  which  forms  on  the  surface 
when  removed  from  the  evacuating 
chamber. 

Xhe  aluminum  adheres  more 
tenaciously  to  glass  than  does  silver, 
that  dust,  etc.,  may  be  washed  off 
with  soap  containing  no  caustic  soda. 
Soda  with  water  may  be  used  as  a 
cleansing  agent. 

Aluminum  mirrors  have  a  greater 
uniformity  than  silver  in  reflectivity 
d  transmission  throughout  the  vis- 
e  wavelengths  and  find  wide  ap¬ 
plication  for  interferometer  plates 
r  this  reason. 

Optical  Filters — Semi-transparent 
3  of  metals  are  used  as  optical 
ers  having  unique  transmission 
aracteristics  dependent  on  the 
tal  deposited,  and  are  also  used  as 
ical  filters  which  must  simultane- 
ly  serve  as  electrical  conductors, 
as  in  the  case  of  a  conducting  me¬ 
in  for  the  barrier  type  of  photo- 
ell. 

Such  filters  may  be  formed  of  a 
?le  metal  or  an  alloy.  Alloys  are 
d  where  transmission  of  a  spe- 
fic  color  is  required  and  where  the 
ijired  characteristics  can  not  be 
btained  with  a  single  metal.  The 
owing'  table  shows  the  colors 
emitted  by  certain  metals: 


out  affecting  the  color  response.  An 
alloy  of  chromium  and  platinum  has 
such  a  characteristic.  Another  use  of 
semi-transparent  films  is  in  inter¬ 
ferometers  employed  to  examine  mi¬ 
nute  contractions  and  expansions  in 
industrial  machines. 

Beam-splitting,  as  in  binocular 
microscopes  or  in  color  cameras,  is 
another  use  of  thin  metallic  layers. 
For  example,  a  film  of  an  alloy  of 
aluminum  and  copper  will  reflect  red 
and  blue  light  but  will  transmit  green 
light,  the  aluminum  reflecting  the 
blue  and  the  copper  reflecting  the  red. 

EUefronie  Applications 

Thin  metallic  films,  such  as  those 
which  may  be  deposited  by  any  of  the 
methods  described,  have  a  number  of 
applications  in  the  electronic  field. 
Typical  examples  follow: 

Microphone  diaphragms  made  of 
duralumin  coated  with  gold  are 
located  between  two  small  chambers 
containing  granular  carbon.  The 
carbon  granules  are  in  electrical  con¬ 
tact  with  the  sputtered  gold  film  on 
the  duralumin  diaphragm  (West¬ 
ern  Electric  Co.). 

Piezo-electric  crystals  are  coated 
with  metals  to  make  better  or  more 
intimate  electrical  contact,  according 
to  Hulburt,  Kingsley  and  Vigoureux. 

Resistor  units,  according  to  Richt- 
meyer,  Zworykin  and  Hobruck,  are 
coated  with  metals  for  electrical  con¬ 
tact  purposes. 

Shielding  for  high-frequency  oscil¬ 
lators  is  made  by  sputtering  metals 
on  plastic  and  other  materials. 


Phonograph  rruister  records  made 
in  wax,  insoluble  metallic  soaps  or 
other  similar  materials  must,  of  ne¬ 
cessity,  be  electroplated  with  a  suit¬ 
able  hard  metal  and  then  backed  up 
to  a  desired  thickness  for  use  as  a 
“stamper.”  To  accomplish  this  elec¬ 
troplating  process,  Edison  sputtered 
gold  on  the  master  record,  then 
backed  the  thin  shell  with  copper  by 
electroplating.  Russell  used  palladium 
because  it  is  harder  than  gold  and  is 
not  affected  by  chemical  action  be¬ 
tween  the  palladium  surface  and  the 
resinous  material  with  which  it  is  in 
contact  during  the  molding  process. 

Other  Uses  of  Metallic  Films 

Window  glass  has  been  coated  with 
semi-transparent  films  so  that  those 
inside  a  building  can  see  out  but 
those  on  the  outside  cannot  see  in. 

Advertising  displays  have  been 
made  by  placing  text  and  illustra¬ 
tions  in  a  suitable  box  containing  a 
light  that  flashes  on  and  off  peri¬ 
odically.  When  the  light  is  on,  the 
copy  can  be  seen.  When  the  light  is 
off  the  display  acts  like  a  mirror  be¬ 
cause  of  the  material  coated  on  a 
glass  plate  within  the  box. 

Tin  cans  have  been  coated  so  that 
contamination  of  the  material  by  the 
tin  is  eliminated.  Alloys  of  silver 
have  been  used  for  this  purpose. 

Materials  such  as  vegetable  and 
animal  matter  in  the  form  of  fabric 
or  textile  (cotton,  wool,  silk,  paper, 
wood,  linen,  jute,  hemp,  leather,  gela¬ 
tin,  mica,  etc.,)  have  been  coated  by 
(Continued  on  page  248> 
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ORGANIC  FLUIDS  FOR  VACUUM  PUMPS 


Any  two  or  more  of  these  metals 
lied  to  a  glass  surface  as  succes- 
e  films  will  produce  a  transmission 
al  to  the  product  of  the  transmis- 
n  of  the  component  metals. 

It  is  well  known  that  a  coating  of 
metallic  fluoride  on  an  optical  lens 
1  reduce  or  eliminate  reflection  at 
'  glass-air  interface  if  the  coating 
'  the  proper  thickness.  This  is  a 
important  application  of  coat- 
?  technique. 

In  spectrophotometers  semi-trans- 
ont  films  which  transmit  all  colors 
sn  equal  degree  are  employed  to 
■enuate  one  source  of  light  with- 
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Nome 

Formula 

Mol.  Wt. 

S.G.  at 
25*  C 

No» 

Z* 

Butyl  Phthalate 
Butyl  Sebacate 

C,H4(C00C4H,), 

278.1 

1.0465 

1.491 

39 

Amoil 

C,H4(C00C.H„), 

306.2 

1.0190 

1.485 

44 

AmoU-S 

C.H„(COOC»Hi,), 

343.3 

0.9251 

1.449 

53 

Octoil 

C,H4(COOC,H,t), 

390.3 

0.9796 

1.488 

39 

Octoil-S 

C,H,.(COOC.H„) 

426.3 

0.9103 

1.443 

53 

Name 

Vacuum 
Ultimate 
at  25*  C 

BJ>.  *0* 

K‘ 

Viscosity 

80  100 

•f- 

ISO 

Butyl  Phthalate 
Butyl  Sebacate 

io-« 

85 

1.7  X  10-** 

79 

58 

45 

AmoU 

2.5xl0-» 

100 

1.7xl0-» 

100 

81 

52 

Amoil-S 

3.1x10-* 

111 

2.9x10-“ 

71 

65 

50 

Octoil 

2.5xl0-» 

122.5 

2.6x  10-« 

178 

171 

75 

Ortoil-S 

5x10-* 

143.4 

6.7  X  10-“ 

83 

81 

57 

1.  RcfracUv*  Index  for  aodium  D  lin* 
S.  Diapenkw  ratio,  i.e., 

Nd  —  1 


S.  Boiliac  pout  at  lO'^im 

4.  Coodt^vity  in  mboa  at  27°  C 

5.  Viaooaity  in  aeoonds  —  Saybolt  Tiaooauneter 


Eddy  Carrcut  TcebRiqvc 

The  use  of  eddy  currents  for  “ex¬ 
ploding”  magnesium  within  vacuum 
tubes  is  common  practice.  This 
method  forms  a  mirror-like  deposit 
on  the  inner  wall  of  the  evacuated 
bulb.  The  method  is  fast,  but  in 
some  cases  the  investment  for  equip¬ 
ment  to  produce  the  eddy  current  is 
prohibitive.  “Getter  pills”  using  al¬ 
loys  of  different  proportions  between 
magnesium  and  aluminum,  with  a 
small  percentage  of  barium,  are  com¬ 
monly  used  in  the  vacuum  tube  art 
and  are  also  employed  for  making 
front-surface  mirrors.  This  idea  is 
covered  by  the  patents  of  Case  and 
Macksoud. 

Getter  pills  are  usually  made  up 
to  individual  requirements  with  re¬ 
gard  to  whether  the  aluminum  or  the 
magnesium  is  in  preponderance. 

Some  typical  getter  pill  alloys  formu¬ 
lated  by  the  King  Laboratories,  Inc., 
are  shown  in  the  table  below. 

The  lower  of  the  two  temperature 
values  in  the  column  at  the  right 
gives  the  temperature  at  which  the 
evaporization  of  the  magnesium  is 
practically  complete  and  at  least  a 
trace  of  barium  is  detectable  in  the 
deposit.  The  higher  figure  gives  the 

temperature  of  practically  complete  Thin  metallic  films  find  numerous  the  optical  properties  of  glass  and  ef- 
barium  deposition.  In  the  case  of  applications  in  mirrors,  optical  fil-  fectively  increases  reflection  (due  to 
alloys  containing  no  magnesium,  the  microscopes  and  other  optical  absence  of  absorbing  material), 

lower  figure  gives^  the  approximate  instruments.  Some  of  these  applica-  Metals  not  generally  used  in  the  for- 
temperature  at  which  the  barium  be-  tions  are  now  described.  mation  of  reflecting  surfaces  prove 

gins  to  deposit  and  the  higher  value  useful  when  properly  deposited.  For 

is  the  value  required  for  complete  Optical  Applications  instance,  chromium  has  been  found 

evaporization.  Front-Surface  Mirrors — Deposited  to  provide  a  very  satisfactory  surface 

The  magnesium  will  usually  begin  metal  films  are  particularly  useful  when  it  is  properly  coated  on  glass, 
to  distill  at  least  50  deg  lower  than  for  telescope  mirrors,  optical  com-  Chromium  gives  to  the  surface  two 
the  lower  value  given  in  the  table.  It  parators,  etc.,  in  which  there  is  no  especially  valuable  properties :  (1)  It 
is  recommended  that  where  the  glass  between  the  reflecting  surface  reflects  light  over  a  wide  range  of 
“flashing  rate”  be  fast,  the  getter  be  and  the  air  or  other  medium  through  wavelengths,  having  a  reflectivity  of 
raised  to  a  temperature  at  least  50  which  the  light  rays  approach  the  85  percent  in  the  ultraviolet  region, 
deg  higher  than  the  upper  figure  mirror.  This  type  of  mirror  elimi-  where  silver  drops  off  to  4  percent  re¬ 
given  in  the  chart.  nates  distortion  effects  introduced  by  flectivity;  (2)  such  a  surface  does 

not  tarnish  quickly,  if  at  all,  as  com¬ 
pared  with  silver. 

The  following  notes  on  aluminum 
surfaces  will  be  useful  to  those  inter¬ 
ested  in  front-surface  mirrors: 

The  reflectivity  of  aluminum  is 
very  nearly  as  high  as  silver  for 
green  light  and  is  much  higher  for 
the  ultraviolet,  according  to  Cob- 
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Layout  of  a  modern  high-epeed  high  vacuum  evapo¬ 
ration  unit  made  by  Distillation  Products.  Inc. 


GETTER-PILL  COMPOSITION 


Flash 

Temp.  (Deo.  C) 
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850-900 
900-950 
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925-1000 
900-950 
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925-1000 
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Aluminized  mirrors  exposed  for 
mors  than  6  months  show  no  tarnish, 
fhe  permanence  of  the  high  reflec¬ 
tivity  definitely  exceeds  that  of  sil¬ 
ver  protected  by  an  evaporated  quartz 
layer,  according  to  Cartwright  and 
Strong.  The  aluminum  is  inert  to 
corrosive  agents  because  of  the  layer 
of  oxide  which  forms  on  the  surface 
when  removed  from  the  evacuating 
chamber. 

The  aluminum  adheres  more 
tenaciously  to  glass  than  does  silver, 
go  that  dust,  etc.,  may  be  washed  off 
with  soap  containing  no  caustic  soda. 
Soda  with  water  may  be  used  as  a 
cleansing  agent. 

Aluminum  mirrors  have  a  greater 
uniformity  than  silver  in  reflectivity 
nd  transmission  throughout  the  vis¬ 
ible  wavelengths  and  find  wide  ap¬ 
plication  for  interferometer  plates 
f„r  this  reason. 

Optical  Filters — Semi-transparent 
-ins  of  metals  are  used  as  optical 
'  ers  having  unique  transmission 
rharacteristics  dependent  on  the 
vial  deposited,  and  are  also  used  as 
;!ical  filters  which  must  simultane- 
sly  serve  as  electrical  conductors, 
B  in  the  case  of  a  conducting  me- 
for  the  barrier  type  of  photo- 

Such  filters  may  be  formed  of  a 
gle  metal  or  an  alloy.  Alloys  are 
_ed  where  transmission  of  a  spe- 

I  fiC  color  is  required  and  where  the 
-  lired  characteristics  can  not  be 
’  ained  with  a  single  metal.  The 
'"owing  table  shows  the  colors 
emitted  by  certain  metals: 


out  affecting  the  color  response.  An 
alloy  of  chromium  and  platinum  has 
such  a  characteristic.  Another  use  of 
semi-transparent  films  is  in  inter¬ 
ferometers  employed  to  examine  mi¬ 
nute  contractions  and  expansions  in 
industrial  machines. 

Beam-splitting,  as  in  binocular 
microscopes  or  in  color  cameras,  is 
another  use  of  thin  metallic  layers. 
For  example,  a  film  of  an  alloy  of 
aluminum  and  copper  will  reflect  red 
and  blue  light  but  will  transmit  green 
light,  the  aluminum  reflecting  the 
blue  and  the  copper  reflecting  the  red. 

Electronic  Applications 

Thin  metallic  films,  such  as  those 
which  may  be  deposited  by  any  of  the 
methods  described,  have  a  number  of 
applications  in  the  electronic  field. 
Typical  examples  follow: 

Microphone  diaphragms  made  of 
duralumin  coated  with  gold  are 
located  between  two  small  chambers 
containing  granular  carbon.  The 
carbon  granules  are  in  electrical  con¬ 
tact  with  the  sputtered  gold  film  on 
the  duralumin  diaphragm  (West¬ 
ern  Electric  Co.). 

Piezo-electric  crystals  are  coated 
with  metals  to  make  better  or  more 
intimate  electrical  contact,  according 
to  Hulburt,  Kingsley  and  Vigoureux. 

Resistor  units,  according  to  Richt- 
meyer,  Zworykin  and  Hobruck,  are 
coated  with  metals  for  electrical  con¬ 
tact  purposes. 

Shielding  for  high-frequency  oscil¬ 
lators  is  made  by  sputtering  metals 
on  plastic  and  other  materials. 


Phonograph  master  records  made 
in  wax,  insoluble  metallic  soaps  or 
other  similar  materials  must,  of  ne¬ 
cessity,  be  electroplated  with  a  suit¬ 
able  hard  metal  and  then  backed  up 
to  a  desired  thickness  for  use  as  a 
“stamper.”  To  accomplish  this  elec¬ 
troplating  process,  Edison  sputtered 
gold  on  the  master  record,  then 
backed  the  thin  shell  with  copper  by 
electroplating.  Russell  used  palladium 
because  it  is  harder  than  gold  and  is 
not  affected  by  chemical  action  be¬ 
tween  the  palladium  surface  and  the 
resinous  material  with  which  it  is  in 
contact  during  the  molding  process. 

Other  Uses  of  Metallic  Films 

Window  glass  has  been  coated  with 
semi-transparent  films  so  that  those 
inside  a  building  can  see  out  but 
those  on  the  outside  cannot  see  in. 

Advertising  displays  have  been 
made  by  placing  text  and  illustra¬ 
tions  in  a  suitable  box  containing  a 
light  that  flashes  on  and  off  peri¬ 
odically.  When  the  light  is  on,  the 
copy  can  be  seen.  When  the  light  is 
off  the  display  acts  like  a  mirror  be¬ 
cause  of  the  material  coated  on  a 
glass  plate  within  the  box. 

Tin  cans  have  been  coated  so  that 
contamination  of  the  material  by  the 
tin  is  eliminated.  Alloys  of  silver 
have  been  used  for  this  purpose. 

Materials  such  as  vegetable  and 
animal  matter  in  the  form  of  fabric 
or  textile  (cotton,  wool,  silk,  paper, 
wood,  linen,  jute,  hemp,  leather,  gela¬ 
tin,  mica,  etc.,)  have  been  coated  by 
(Continued  on  page  248 > 
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Green 
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ORGANIC  FLUIDS  FOR  VACUUM  PUMPS 


Any  two  or  more  of  these  metals 
r;  it'd  to  a  glass  surface  as  succes- 
e  films  will  produce  a  transmission 
v  al  to  the  product  of  the  transmis- 
n  of  the  component  metals. 

It  is  well  known  that  a  coating  of 
I  metallic  fluoride  on  an  optical  lens 
'H  reduce  or  eliminate  reflection  at 
-e  glass-air  interface  if  the  coating 
‘5  the  proper  thickness.  This  is  a 
"'t  important  application  of  coat- 
"■?  technique. 

In  spe  ctrophotometers  semi-trans- 
nt  films  which  transmit  all  colors 
an  equal  degree  are  employed  to 
‘innate  one  source  of  light  with- 
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Name 

Formula 

Mol.  Wt. 

S.G.  at 
25*  C 

Nn» 

r 

Butyl  Pbthalate 
Butyl  Sebacate 

C,H4(C00C«H,), 

278.1 

1.0465 

1.491 

39 

Amoil 

C,H4(C00C»H„), 

306.2 

1.0190 

1.485 

44 

AmoU-S 

C«H,.(COOCJI„), 

343.3 

0.9251 

1.449 

53 

Octoil 

C.H4(COOC,Hit), 

390.3 

0.9796 

1.488 

39 

Octoil-S 

C,H,.(C00C,H,7) 

426.3 

0.9103 

1.443 

53 

Nome 

Ultimate 
at  25*  C 

BJ>.  •(? 

K‘ 

Viscosity 

80  100 

"F* 

150 

Butyl  Pbthalate 
Butyl  Sebacate 

io-« 

85 

1.7x10-*® 

79 

58 

45 

Amoil 

2.5x10-* 

100 

1.7  X  10-** 

100 

81 

52 

Amoil-S 

3.1x10-* 

111 

2.9x10-** 

71 

65 

50 

Octoil 

2.5xl0-» 

122.5 

2.6  X  10-*® 

178 

171 

75 

Octoil-S 

5x10-* 

143.4 

6.7x10-** 

83 

81 

57 

1.  Refractive  indas  for  aodium  D  line 

.  . .  Nf  -  N. 

2.  Disperaioo  ratio,  I.e.,  — jp - r— 


S.  Boilinf  {mint  at  lO'imm 

4.  Coodo^vity  in  mho#  at  27°  G 

5.  Viaooaity  in  aeoonde  —  ^ybolt  viaooaimeter 


Photoelectric 
Contact  Printer 
CONTROL 


Once  the  correct  printing  time  has  been  determined  for  a 
given  negative,  a  phototube-thyratron-guillotine  shutter 
arrangement  insures  that  all  contact  prints  made  from  that 
negative  will  have  uniform  density  regardless  of  variations 
in  lamp  intensity  due  to  changes  in  filament  temperature 


contactors  or  mercury  relays  for  con-  Using  six  number  2  photoflood  lamp 
trolling  the  current  to  the  lamps.  It  and  printing  times  of  one-half  seconii 
was  found  that  the  release  time  of  and  less,  the  time  for  the  lamps  t 
these  relays  was  inconsistent  and  reach  maximum  temperature  (maxi 
consequently  the  time  cycle  varied  mum  light  intensity)  depended  r 
even  though  the  electronic  circuit  the  starting  temperature  of  the  fila 
provided  absolutely  accurate  timing,  ment.  A  series  of  prints  made  fron 
The  relays  were  replaced  with  thy-  a  cold  start  and  continuing  as  rapi(ll\ 
ratron  tubes  whose  action  was  in-  as  the  operator  normally  w  .rkt  ii 
stantaneous,  but  severe  density  vari-  would  show  increasing  densities  until 

a  temperature  equilibrium  had  been 
established.  Any  appreciable  inter¬ 
ruption  in  printing  would  result  in 
less  dense  prints  until  the  temper¬ 
ature  was  again  equilibrated. 

Variations  in  density  due  to  ther¬ 
mal  inertia  in  the  lamp  filaments  can 
be  overcome  by  exposure  through  a 
shutter  rather  than  by  increa.sing  and 
decreasing  the  brilliancy  of  the 
lamps.  If  the  exposure  is  actually 
measured  by  using  a  phototube  to 
discharge  a  timing  capacitor,  the  de¬ 
vice  will  be  self-compensating  for 
line  voltage  changes,  darkening  of 
the  lamp  envelopes  or  any  other 
change  that  varies  the  light  intensity. 
An  Eastman  No.  12  studio  printer  is 
easily  modified  to  incorporate  such  a 
timing  device.  Figure  1  shows  the 
complete  installation,  comprising  the 
“guillotine”  shutter,  the  thyratron 
relay  circuit,  the  phototube  and  step- 
wedge,  and  the  mechanical  system  for 
varying  the  exposure  by  placing  dif¬ 
ferent  steps  of  the  step-wedge  in 
front  of  the  phototube  mask  opening. 


GuiUofina 

ahufttr 


Diagram  oi  the  photo¬ 
electric  control  c'rcuit  Moe/ifiaet 

Doneo  CXI030 
re/ay  I 


Aporfura 
in  Ughf  shialel. 


919  Phoiofuba 


j  Inca  transf  No.  J-/8' 
Micro-  stv/fch 


obooooo 


AHieoi  Cor  fro/  Ca 
relay  No.  PC 


Reynolds  Electric  Co. 
modified  M  4169 
flasher  \ 


Operating  Principle 

The  light  path  in  this  printer  starts 
out  horizontally.  A  concave  mirror 
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By  C.  J.  PENTHER  iid  C.  WEISKE 

Shell  Development  Co.,  Emeryville,  California 


FIG.  1 — Photograph  (on  opposito  page)  and  diagram  (at  left)  of 
Eastman  No.  12  studio  printer  os  modified  to  incorporate  a  photo* 
electric  timing  derice  thot  automatically  compensates  for  changes 
in  light  intensity  os  the  printing  lamp  warms  up  during  produc* 
tion  runs.  This  printer  giees  a  choice  of  three  different  lamps 
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(shown  in  Fig.  1)  concentrates  the 
light  from  the  printing  lamp  into  a 
horizontal  beam  that  is  directed 
through  an  aperture  in  the  vertical 
light  shield  to  a  plane  mirror  (not 
shown)  positioned  behind  the  shield 
at  an  angle  of  45  deg,  so  it  reflects 
the  beam  vertically  upward  to  the 
film  and  paper  on  top  of  the  table. 
The  mirror  is  mechanically  coupled 
to  the  platen  and  is  turned  to  a  ver¬ 
tical  position  when  the  platen  is 
lifted  so  as  to  expose  the  “safe”  light 
(also  behind  the  white  shield  in 
I'ig.  1). 

A  thin  aluminum  vane  shutter  is 
placed  between  the  light  and  the 
shield.  It  is  operated  electromag- 
netically  by  a  coil  in  the  anode  cir¬ 
cuit  of  a  miniature  thyratron  (type 
2050). 

The  time  cycle  is  determined  by 
the  time  required  to  discharge  a 
capacitor  in  the  grid  circuit  of  the 
thyratron  from  one  fixed  voltage  to 
another.  A  phototube  is  used  to  dis¬ 
charge  the  capacitor,  and  the  rate 
of  discharge  is  determined  by  the 
intensity  of  the  light  falling  on  the 
tube. 

The  phototube,  placed  so  as  to  re¬ 
receive  light  directly  from  the  lamp 
when  the  shutter  is  opened,  is  housed 
in  a  light-tight  box  with  a  small 
window  which  is  covered  with  a 
photographic  film  “step-wedge”.  The 
wedge,  which  varies  the  time  of  ex¬ 
posure,  can  be  moved  one  step  at  a 
time  in  front  of  the  window  by 
means  of  a  drum  having  a  “detent” 
device  which  accurately  locates  each 


FIG.  2— (Right)— Nom¬ 
inal  exposure  time  for 
each  timing  dial  set¬ 
ting  and  each  lamp. 
Actual  time  is  auto¬ 
matically  Taried  to 
compensate  for 
lamp  intensity  changes 


step  in  front  of  the  window.  The 
control  knob  is  mounted  on  the  front 
of  the  printer,  where  it  is  readily 
accessible  to  the  operator. 

Figure  2  shows  the  calibration 
curves  for  the  timer,  plotted  for  each 
lamp.  These  curves  were  made 
with  a  “Shutter  Speedometer’”  that 
indicates  “effective  time”,  a  measure 
of  light  quantity  (intensity  X  time), 
taking  into  account  the  shutter  ef¬ 
ficiency.  The  curvature  at  the  lower 
end,  which  increases  with  the  power 
of  the  lamp,  is  due  to  the  finite  time 
required  for  the  shutter  to  operate. 
The  minimum  effective  time  is  ap¬ 
proximately  0.2  sec.  for  the  1000- 
watt  lamp,  0.4  sec.  for  the  500-watt 
lamp  and  0.65  sec.  for  the  250-watt 
lamp. 

By  effective  time  is  meant  the 
time  the  shutter  would  be  fully 
open  if  it  opened  and  closed  with 
infinite  speed.  Since  the  shutter  re¬ 
quires  time  to  open  and  close,  the 
elapsed  time  for  a  shutter  cycle  is 
longer  than  the  effective  time.  The 
overall  variation  in  effective  time  is 
less  than  zt  10  percent  for  line  volt¬ 
ages  from  100  to  120  volts.  By  mark¬ 
ing  each  negative  with  the  lamp 
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size  and  the  wedge  position  number, 
prints  can  be  exactly  duplicated  at 
any  time. 

Circait  Datoils 

The  photoelectric  circuit,  shown  on 
the  opposite  page,  is  an  adapta¬ 
tion  of  the  timing  circuit  described 
by  Goldberg*,  modified  to  incorporate 
the  phototube  timing  feature  and 
shutter  mechanism.  The  resistor 
required  as  a  grid  return  for  the 
thyratron  determines  the  maximum 
time  of  operation.  Its  resistance  is 
made  as  high  as  possible  (consistent 
with  stable  operation)  in  order  that 
the  dark-time  be  so  long  that  it  has 
a  negligible  influence  on  the  actual 
operating  time.  That  this  is  the  case 
is  indicated  by  calibration  curves 
showing  no  tendency  to  curve  down¬ 
ward  at  the  upper  end. 

The  microswitch  actuating  the 
timer  is  set  to  close  just  after  the 
mercury  switch  which  turns  the 
light  on.  They  are  both  auto¬ 
matically  operated  by  closing  the 
platen.  When  the  microswitch  dis¬ 
connects  the  timing  capacitor  from 
the  charging  source  and  connects  it 
(Contintied  on  pago  274) 

115 


Laboratory  instruction  in  u-h-f  transmission  requires  new  equipment  not  previously  avail¬ 
able.  The  construction  of  transmission  lines  and  wave  guides  used  at  Harvard  is  described. 
Concluding  installment  to  discuss  u-h-f  antenna  systems  and  oscillators 


A  straightforward  circuit  setup 
in  a  clear  and  orderly  fashion 
is  generally  the  core  of  a  good  elec¬ 
trical  laboratory  experiment  or  lec¬ 
ture  table  demonstration.  The  design 
of  u-h-f  laboratory  equipment  fol¬ 
lows  this  principle,  but  other  consid¬ 
erations  apply  in  addition.  To  keep 
a  piece  of  apparatus  from  misbe¬ 
having  at  ten  centimeters  or  two 
meters  may  require  careful  attention 
to  the  geometrical  as  well  as  electri¬ 
cal  design,  in  spite  of  the  apparent 
simplicity  of  both.  Furthermore, 
use  in  laboratory  instruction  de¬ 
mands  that  the  equipment  be  rug¬ 
ged  and  versatile. 

Suitable  combinations  of  the  vari- 
our  pieces  of  apparatus  to  be  de¬ 
scribed  give  a  fairly  complete  cov¬ 
erage  of  u-h-f  transmission  phenom¬ 


Cruft  Laboratory , 
Harvard  University, 
Cambridge,  Mass. 


sections:  (1)  transmission  lines,  (2) 
wave  guides,  (3)  antennas.  The  de¬ 
scription  to  follow  will  be  in  that 
order. 

Transmission  Lines 

A  typical  transmission  line  set-up 
is  shown  in  Fig.  1.  A  rigid  wooden 
frame  with  guide  track  and  meter 
scale  supports  the  line,  which  is  hung 
on  polystyrene  blocks.  In  order  to 
prevent  spurious  resonance  effects  it 
is  best  not  to  make  the  line  an  inte¬ 
gral  number  of  half  wavelengths 
long. 

From  left  to  right  along  the  line 


and  bars  are  hung  on  the  line  to  give 
any  desired  termination. 

(6)  A  telescoping  tandem  bridge 
with  grooves  for  various  line  spac- 
ings. 

(c)  A  current  detector  consisting 
of  two  brass  rods  mounting  a  post¬ 
age  stamp  blocking  capacitor  at  one 
end  and  a  small  crystal  at  the  other. 
A  microammeter  (supported  from 
the  blackboard)  is  connected  across 
the  crystal.  Coupling  is  varied  by 
raising  or  lowering  the  whole  unit 
or  by  moving  it  laterally  along  the 
track.  The  brass  rods  may  be  tele¬ 
scoped  in  and  out  from  the  line  as 
well. 

(d)  A  voltage  indicator  compris¬ 
ing  two  parallel  rods  acting  as  an 
antenna  to  feed  a  crystal  connected 
near  their  center.  The  whole  unit 


FIG.  1 — ^Parallel  wire  tranunisaion  lin* 
with  accessories  as  iollows:  (o)  Tori- 
able  air  capocitor.  (b)  telescoping  tan¬ 
dem  bridge,  (c)  current  detector,  (d) 
Toltage  indicator,  (e)  sine-ware  oscil¬ 
lator  with  detuning  stub  at  (f),  and  (g) 
tandem  bridge 


M  iCROWAVE  Plumbing 


ena  and  have  been  used  with  success 
both  in  the  laboratory  and  for  lec¬ 
ture  demonstrations.  The  work  may 
be  divided  conveniently  into  three 


are: 


(a)  A  variable  air  capacitor  across 
the  open  end.  Inductive  and  capaci¬ 
tive  (close  wound)  coils,  resistors. 


again  may  be  moved  laterally  or 
raised  and  lowered  with  a  rack  and 
pinion.  The  voltmeter  is  supported 
from  the  blackboard. 
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FIG.  2 — Transmission  line  type  of 

coupled  circuits  operated  at  one  meter 
with  equipment  as  follows:  (a)  detector, 
(b)  oscillator,  (c)  tuning  capocitors.  and 
(d)  shorting  capacitors 


(e)  A  sine-wave  symmetrical  oscil¬ 
lator'  using  two  W.  E.  316A  tubes  in 
a  modified  Hartley  circuit.  Grid  and 
plate  (tank)  rods  are  bridged  by 
tandem  postage  stamp  capacitors  for 
tuning. 

(/)  A  detuning  stub  on  the  central 
tubes  containing  the  filament  leads. 

(g)  Another  telescoping  tandem 
bridge. 

Measuring  equipment  for  a  line 
experiment  for  the  study  of  coupled- 
circuit  phenomena  is  shown  in  Fig. 
2.  The  measuring  line  with  current 
detector  at  (a)  is  loosely  coupled  by 
a  polystyrene  frame  to  the  secondary. 

The  oscillator  (6),  feeding  the 
primary  of  the  coupled  circuits,  uses 
an  RCA  8012  and  is  similar  to  the 
one  mentioned  above.  Tandem  tun¬ 
ing  bridge  capacitors  (c)  and  below 
them,  shorting  capacitors  to  the  sup¬ 
ports  (d),  keep  the  r-f  currents  in 
the  tank.  The  General  Radio  757 A 
oscillator  in  the  background,  with 
matching  section  and  antenna,  is 
used  for  calibration. 

Compared  with  crystals,  vacuum 
tube  voltmeters  have  the  advantage 
of  requiring  a  less  sensitive  meter. 
At  wavelengths  below  50  cm  their 
sensitivity  declines.  Nevertheless, 
acorn  tubes  at  10  cm  are  as  sensitive 
as  a  crystal.  Close  spacing  between 
tubes  and  line  as  well  as  standing 
waves  on  the  tube  supports  compli¬ 
cate  the  operation  at  very  short  wave¬ 
lengths. 


FIG.  4 — Transmission  line  yoltmeter 
using  a  pair  of  acorn  tubes 


FIG.  3 — Vacuum  tube  voltmeter  for 
parallel  line  measurements,  using  or¬ 
dinary  r-f  pentodes 
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FIG.  5 — Rectcmgular  war*  guide.  From  left  to  right  ore:  (a)  radi- 
otiog  horn,  (b)  measuring  section  with  scole  cmd  moToble  detector, 


(c)  fixed  driving  unit,  (d)  moToble  driring  unit,  (e)  wooden  frame 
for  compression  yoke,  and  (f)  piston  assembly 


FIG.  6 — Accessories  for  rectongular  waxe  guide:  (a)  horixontal 
elbow  with  reflector  plate  remored,  (b)  Tertical  elbow,  (c)  dotible 


(e)  double  L-section,  (f)  fixed  driring  unit,  (g)  piston  assembly, 
(h)  piston  for  assembly  at  (g).  (i)  parallel  resonant  section,  (j) 


T-section  with  one  plimger  remoyed,  (d)  bottom  view  of  detector,  copacitiye  section,  (k)  insertion  section  with  bokelite  slab,  and 


it' 


(1)  insertion  section  with  dielectric  rod 


I  I 


i'\y 


Two  vacuum  tube  voltmeters  using 
6D6  (or  any  r-f  other  pentode)  and 
956  tubes  respectively  are  shown  in 
Fig.  3  and  4.*  Movable  low-value  re¬ 
sistors  or  capacitors  connected  across 
likely  points  of  voltage  maximum, 
with’  detuning  stubs  placed  on  the 
support  and  lead-in  tubing,  are  pre¬ 
cautions  necessary  to  prevent  self¬ 
resonance. 


Wav*  Guides 


A  rectangular  guide  for  use  at 
3000  megacycles  with  the  H,„  mode  is 
set  up  in  Fig.  5.  The  sections  are 
built  up  from  stiff  brass,  silver  sol¬ 
dered  together  at  the  edges.  Pins  in 
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the  joints  give  additional  strength 
to  the  shorter,  sections.  Short  collars 
soldered  on  the  femdle  ends  readily 
snap  on  the  male  ends.  Once  the  de¬ 
sired  assembly  has  been  completed, 
wooden  frames,  one  of  which  is 
shown,  may  be  secured  to  the  outer¬ 
most  sections.  Steel  rods  (not  shown) 
forming  a  yoke  at  each  end  are 
slipped  on,  and  set  screws  place  the 
whole  assembly  under  compression. 
The  rigid  unit  thus  obtained  is  well 
adapted  for  use  where  large  num¬ 
bers  of  students  handle  the  ap¬ 
paratus. 

The  special  types  of  sections  and 
the  associated  equipment  used  with 


this  wave  guide  are  shown  in  Fig.  6 
and  will  be  considered  individually. 

The  detector  unit  (d)  of  Fig.  6 
consists  of  a  flat  plate  with  heavy 
strips  along  the  edges  to  make  it 
slide  smoothly  on  the  section  with 
the  mounted  scale.  Constructional 
details  of  the  detector  are  shown  in 
Fig.  7.  A  pickup  rod  of  adjustable 
length  protrudes  from  this  base  into 
the  guide,  through  a  longitudinal  slit 
in  the  measuring  section.  A  pickup 
loop  may  also  be  used.  Sensitivity 
may  be  adjusted  by  altering  the 
probe  length  or  by  moving  the  slider 
of  the  tuning  stub  up  and  down.  The 
crystal  cartridge  is  easily  replaced. 
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on  the  outside  of  the  male  section. 
The  removable  piston  with  springy 
phosphor-bronze  edges  fits  snugly 
into  the  guide. 

Horizontal  and  vertical  elbows  (a) 
and  (6)  respectively  and  T  sections 
(c)  of  Fig.  6  are  of  straightforward 
construction.  Flat  reflector  plates  to 
cover  the  corners  of  the  elbows  may 
be  slipped  in  to  change  their  behav¬ 
iour.  A  reflector  plate,  removed 
from  its  angle  piece,  is  shown  at 

(a). 

Plates  or  rods  of  various  materials 
and  metal  grids,  called  insertion  sec¬ 
tions,  may  be  inserted  in  sections 
fitted  with  guide  pins  or  ridges  and 
a  small  spring  to  keep  them  in  place. 


Insertion  sections  with  a  bakelite 
slab  and  with  a  dielectric  rod  are 
shown  in  Fig.  6  at  (fc)  and  (0 
respectively. 

Various  sections  have  been  devel¬ 
oped  to  give  reactive  effects  with  the 
Hio  mode.  Inductive  effects  are  given 
either  by  a  vertical  double  T  section 
with  adjustable  plungers  (c)  or  by 
inserting  plates  into  the  guide  from 
the  narrow  sides  (e).  Capacitive  ef¬ 
fects  are  obtained  by  inserting  plates 
from  the  top  and  bottom  (j) ;  in¬ 
sertion  from  all  four  sides  (t)  gives 
the  possibility  of  obtaining  parallel 
resonance.  Finally,  the  whole  width 
of  the  guide  may  be  effectively  re- 
(Continued  on  page  276) 


fig.  7 — Constructional  dotails  of  dotec- 
tor  unit 


A  driving  unit  is  shown  at  (/)  of 
Fig.  6.  A  movable  probe  antenna  ex¬ 
tending  a  very  short  distance  into 
the  guide,  as  in  the  detector,  is  the 
best  type  for  experiments  with  the 
guide  resonant;  here  loose  coupling 
^nd  a  movable  antenna  are  required. 
A  short  section  of  guide  with  coaxial 
iapter  at  the  bottom  and  a  match¬ 
ing  stub  at  the  top  is  a  more  efficient 
The  inner 


unit  for  power  transfer. 

.  axial  conductor  is  simply  extended 
through  the  guide  into  the  coaxial 
stub  above,  thus  forming  a  fixed  an¬ 
tenna  to  excite  the  vertical  E  field  in 
ihe  same  fashion  as  the  probe. 

Tuning  piston  assembly  and  tun- 
n^r  piston  are  shown  at  (g)  and  (h) 
of  Fig.  6.  A  rack  and  pinion  with 
scale  is  mounted  in  a  frame  to  clamp 


FIG.  8 — Cylindrical  wore  guide  with  detector  and  driring  unit 
mounted  lor  measurement.  In  the  foreground,  from  left  to  right, 
are;  a  piston,  six  different  insertion  grids  and  disks,  and  insertion 
bolder.  The  cylindrical  wore  guide  permits  studies  of  modes  of 
oecillation  which  cannot  be  demonstrated  by  the  rectangular  guide 


FIG.  9 — Accessories  for  cylindrical  wave  guide.  Cylindrical 
section  with  rectangular  attachment  enables  mode  of  oscillation 
to  be  changed.  In  foreground,  from  left  to  right  are:  antenna 
mounted  on  coaxial  section,  double  stub  for  matching  coaxial  line 
to  generator  or  load,  and  probe  antenna  with  crystal  detector 
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FIG.  1 — Circuit  used  to 
produce  intonso  iloihes 
of  Uqht  at  an  audio 
rot*  corroiponding  to 
that  of  tho  irequoncy 
being  measured 


To  mike 
or  vibr. 
pickup 


^  F/ashmg 

B+3/6v^  discharge 

tube 


Precision  Stroboscopi 


A  fork-controlled  electronic  generator  is  adjusted  until  one  of  84  rotating  patterns  appear; 
stationary  when  illuminated  by  a  discharge  tube  fed  with  the  signal  to  be  measured.  Th( 
direct-reading  range  covers  32  to  4000  cycles  with  0.05  percent  accuracy 


Although  originally  developed  be  measured  is  converted  into  ai 
I  to  test  the  intonation  of  wind  audio  signal,  amplified,  and  fed  to  t 
instruments,  the  chromatic  strobo-  discharge  tube  that  produces  flashes 
scope  to  be  described  has  been  sue-  of  light  at  the  audio  rate  involved 
cessfully  used  in  piano  and  organ  This  light  illuminates  a  series  of  1! 
tuning  (where  it  can  provide  spe-  identical  pattern  discs,  each  rotatinj 
cific  data  permitting  duplication  of  at  a  different  determinable  speec 
tuning),  in  investigations  of  pitch,  that  is  proportional  to  the  frequencj 
and  in  giving  musical  instructions  of  a  calibrated  tuning  fork  in  ai 
or  demonstrations  to  students.  electronic  generator  circuit  thai 

More  recent  uses  in  war  industries  feeds  a  synchronous  motor  geared  t( 
and  in  laboratories  involve  checking  the  pattern  discs.  Each  disc  is  im 
the  speed  of  rotating  objects,  cali-  printed  with  a  pattern  consisting  ol 
brating  or  checking  tachometers,  seven  rings  of  alternate  light  anc 
measuring  natural  frequencies  of  dark  segments,  with  the  inner  rin^ 
moving  parts  of  engines,  measuring  having  two  segments  and  each  othei 
stack  frequencies,  and  calibrating  ring  having  twice  as  many  as  th( 


By  EARLE  L.  KENT 

Director  of  Instrument  Research 
C.  O.  Conn,  Ltd. 
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Conn  itroboicope  for  sound  onalysis 
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FIG.  2 — Circuit  ar¬ 
rangement  of  the  tun¬ 
ing  fork  and  amplifier 
lor  driTing  the  lyn- 
chronous  motor 


Synch,  mofor 
and  gear  case 


BELOW:  One  oi  the 
pattern  wheels.  The 
rings  have  2.  4.  8.  16. 
32.  64  and  128  aeg- 
m  e  n  t  s  respectirely, 
thus  taking  care  oi 
seyen  octayes 


requency  Meter 


Below:  U-shaped  dis¬ 
charge  tube,  gear  train 
and  motor  are  behind  the 
12  pattern  discs 


:es  it  correct  for  all 


jJiW: 

llfrlrl 

1  *  ^ 

es. 


During  the  winter  of  1938-39,  supply.  Transmissions  were  made 
while  the  television  transmitter  from  Mt.  Beacon  on  schedule  while 
of  W2XB,  now  WRGB,  was  under  the  truck  was  parked  at  various 
construction,  considerable  thought  selected  locations  in  the  Helderbergs, 
and  study  -were  given  to  the  possi-  near  Schenectady.  At  none  of  these 
bility  of  establishing  a  program  link  locations  was  any  trace  of  the  160- 
with  television  transmitters  in  New  Me  link  signal  observed;  but  checks 
York  City.  In  the  spring  of  1939,  a  on  NBC’s  video  channel  using  only  a 
television  receiver  and  an  experi-  simple  dipole  antenna  disclosed  a 
mental  160-Mc  receiver  were  taken  fair,  although  weak,  signal.  The  low 
to  the  top  of  Mt.  Beacon,  on  the  Hud-  noise  level  in  the  area  gave  promise 
son  River,  opposite  Newburgh,  and  a  of  a  relayable  signal  if  a  large 
160-Mc  transmitter  was  installed  at  enough  factor  of  antenna  gain  could 
the  present  transmitter  site  of  be  obtained. 

WRGB,  where  power  was  available.  Accordingly,  the  next  step  in  this 
While  a  very  strong  44-50  Me  signal  developmental  project  was  under- 
was  received  on  Mt.  Beacon  from  taken.  A  temporary — and  portable — 
New  York,  no  trace  of  the  160-Mc  small  metal  building,  large  enough  to 
signal  was  received  from  the  capitol  house  a  receiver  and  three  or  four 
district.  Even  though  it  was  realized  people,  was  obtained.  A  rhombic  an- 
that  the  160-Mc  path  was  below  the  tenna  was  erected  on  four  45-foot 
line  of  sight,  it  was  hoped  that  some  collapsible  metal-tube  masts,  and  ob- 
diffraction  effect  would  permit  a  sig-  servations  of  NBC’s  signal  were  be- 
nal  transmission  which  would  give  a  gun.  A  number  of  sites  were  tried  as 
basis  for  calculation.  The  complete  locations  for  the  receiver,  although 
absence  of  this  signal  caused  a  revi-  the  first  one  tried  was  preferred  be- 
sion  of  plan.  The  circuit  was  re-  cause  of  its  accessibility  to  the  road, 
versed,  with  the  receivers  installed  to  power,  and  to  phone  lines.  For 
in  a  truck  with  a  gas-engine  power  these  reasons,  as  well  as  because  of 


V  a  1  u  a  1)  1  e  experience 
gained  in  extended  tests 
during  the  relaying  of 
New  York  programs  to  the 
Schenectady  area  gives  a 
picture  of  what  post-war 
television  problems  will 
he  and  how  to  solve  them 


THRE 


signal  intensity,  this  site  was  chose 
for  final  adoption.  During  negotia 
tions  for  the  site  and  the  period  c 
planning  and  construction,  observs 
tions  were  continued  with  satisfa( 
tory  results.  This  site  is  about  1 
miles  (airline  distance)  from  th 
transmitter,  an 


main  WRGB 
slightly  west  of  south  of  it.  Th: 
physical  separation  necessitated 
relay  transmitter  to  provide  a  lin 
for  the  video  portion  of  the  signa 
A  wire-line  link  could  be  econon 
ically  provided  for  the  audio  signa 

A  profile  of  the  transmission  pat 
between  New  York  City  and  tl 
Helderberg  relay  station  shows  thi 
the  relay  station  site  is  well  over 
mile  below  a  clear  line  of  sight  froi 
the  top  of  the  Empire  State  Buili 
ing.  In  fact,  a  straight  line  run  fro 
the  top  of  the  New  York  antenna 
the  relay  station  passes  1500  feet  ( 
more  below  the  surface  of  the  eart 
neglecting  prominences. 

Listablishment  of  Relay 

As  finally  erected,  in  the  fall 
1939,  the  relay  station  was  hous* 
in  a  permanent  structure  having 
floor  area  of  about  16  by  16  feet.  Ti 
antenna,  suspended  between  TiS-fo 
tow'ers, 


consisted  of  tw’o  simili 
rhombics  located  end  to  end  along 
common  principal  axis.  The  leng 
per  side  was  nine  wave-lengtlj 
The  input  impedance  of  tl 
remote  rhombic  supplied  the  te 


Aerial  view  of  relay  station.  A  double  rhombic  antennae  is  suspended  between  the 

two  sets  of  masts 
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Proill*  oi  space  circuit  between  New  York  City  and  re- 
ceirer  location  in  Helderberg  Mountains  near  Schenectady 
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TOP  OF  ANTENNA. 


EARS  of  Television  Relaying 
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lination  of  the  nearer  rhombic.  The 
emote  rhombic  was  itself  termi- 
lated  by  a  resistor  whose  value  was 
djusted  for  optimum  front-to-rear 
esponse  of  the  system.  A  wide-band 
lingle-stage  amplifier  covering  44  to 
16  Me  (Channels  1  and  2)  was  in- 
italled  at  the  top  of  the  tower  near 
[he  building  to  provide  a  better  sig- 
i!-to-noise  ratio  at  the  lower  end 
f  the  transmission  line. 

Reception  was  first  accomplished 
y  means  of  standard  GM275  Gen- 
a!  Electric  television  receivers,  the 
ideo  signal  output  being  taken  off 
kinescope  grid.  The  relay  trans- 
itter  consisted  of  a  crystal  con- 
lied  oscillator,  multipliers,  and  a 
d  modulated  pair  of  834  tubes  de- 
veiin^^  40  watts  peak  signal  at 
oi.25  Me  carrier.  The  video  signal 
'  amplified  and  fed  to  the  modu- 
M  stage,  which  consisted  of  two 
tubes.  The  usual  type  of  d-c  in- 
rtion  circuit  was  incorporated  to 
ect  d-c  controlled  output.  The  out- 
t  was  fed  through  a  transmission 
Be  and  an  elevator  section  to  pro- 
ide  impedance  matching,  to  a  small 
omidc  antenna  directed  toward  the 
RGB  transmitter  station.  Over  the 
on  distance  of  miles  of  line  of 
this  provided  extremely  good 
i^nal-to-noise  ratio.  The  audio  sig- 
1  was  taken  from  the  television 
elver  audio  channel,  through  a 
"grar  amplifier  and  over  a  wire 
e  to  the  transmitter. 


By  R.  L.  SMITH. 

Supervigor,  Technical  Operationg 
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Oeneral  Electric  Comnanp 
Schenectady,  New  York 


A  diode  coupled  to  the  video  trans¬ 
mitter  antenna  circuit  was  connected 
to  the  video  amplifier  and  synchro¬ 
nizing  circuits  of  a  second  television 
receiver  for  output  monitoring. 
Comparison  of  the  tw’o  pictures  gave 
an  accurate  indication  of  relay- 
transmitter  fidelity. 

Early  Operafiont 

During  operation  in  1940  inter¬ 
ference  was  encountered  from  trans¬ 
atlantic  telephone,  telegraph,  and 
broadcast  stations  in  the  i-f  ampli¬ 
fier  band  of  the  receivers  (8-12  Me). 
The  exceptionally  good  receiving  lo¬ 
cation,  plus  the  great  gain  in  these 
amplifiers, .  resulted  in  the  presence 
in  the  output  stage  of  the  i-f  ampli¬ 
fier  of  extremely  strong  signals  from 
some  of  these  transmitters.  Shield¬ 
ing  the  receiver  chassis  and  the 
inclusion  of  filters  in  the  power  leads, 
antenna  lead,  etc.,  had  no  appreciable 
effect.  A  well-shielded  communica¬ 
tions  receiver  having  negligible 
pickup  without  an  antenna,  would 
pick  up  very  strong  signals  with  a 
6-inch  antenna  in  this  band  with  the 
television  receiver  turned  on,  and 
practically  none  when  it  was  shut 
off.  These  signals  resulted  in  spuri¬ 
ous  modulation  of  the  video  signal 


and  were  audible  in  the  television 
receivers  throughout  the  area  when 
the  audio  channel  was  tuned  over 
the  video  band. 

Operation  of  this  installation  was 
continued  through  July,  1940.  Dur¬ 
ing  this  period,  148 J  hours  of  pro¬ 
gram  were  transmitted  in  addition 
to  140  hours  of  test  pattern.  This 
program  of  relaying  transmissions 
was  curtailed  at  the  end  of  July  by 
the  shutdown  of  the  WNBT  trans¬ 
mitter  to  permit  frequency  change 
from  the  old  No.  1  channel  (44-50 
Me)  to  the  new  No.  1  channel  (50-56 
Me). 

During  the  period  of  no  relaying, 
following  the  WNBT  shutdown,  a 
program  of  reconstruction  was  un¬ 
dertaken.  Relaying  was  resumed  and 
carried  on  for  several  months  in 
1941.  Operation  of  the  relay  system 
during  this  period  was  not  as  satis¬ 
factory  as  that  of  the  previous  year. 
This  was  due  in  part  to  a  slight  re¬ 
duction  of  the  WNBT  output  power 
(necessitated  by  operation  of  the 
tubes  on  the  higher  frequency  of  50- 
56  Me)  and  in  part  to  the  changes 
of  propagation  efficiency  on  the 
higher  frequency  band. 

Description  of  Redesigned  Station 

After  this  time  the  actual  relay  of 
programs  was  discontinued  for  a 
time  while  the  stations  were,  being 
converted  to  the  newly  adppted 
standards.  During  the  negotiations 
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R.F.  to  main  transmitter 


Signal  from  N.V, 


Converter 


Voltage  for  fregviency  correction 


A  V  C.  voltage 


Carrier  Frequencies 


Input 
-Output 
Crysta I 
M.O. 


51.25  Me 
I6i25  Me 
19.9  Me  (X2X2X2. 
6.2  +  Mc(X2X3X3J 


Block  diagram  ol  relay  system,  showing  signal  path  and  frequencies  used 


maintained  within  0.01  percent  was  switch  controlling  the  input  to  tl 
met  by  the  inclusion  of  AFC  circuits,  picture  and  also  to  the  wave-foi 
A  portion  of  the  output  energy  is  monitor. 

picked  up  and  heterodyned  with  the  The  aural  receiver  is  a  GE  JF) 
output  of  a  crystal  oscillator  which  90  translator  which  has  been  mod 
has  been  multiplied  and  amplified,  fied  by  removal  of  the  multisectii 
The  resulting  i-f  frequency  (4  Me)  variable  tuning  condenser  and  t' 
beat  is  amplified  in  a  narrow-band  substitution  of  trimmers  across  tl 
stage  and,  by  means  of  a  standard  circuits.  A  front-panel  vernier  on  t! 
discriminator  circuit,  produces  a  d-c  o.scillator  condenser  permits  sli^ 
potential  proportionate  to  frequency  adjustments  of  its  frequency  tot"' 
drift.  Application  of  this  voltage  to  pensate  for  circuit  drift.  Attemp 
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ain  was  present  in  the  visual  re-  was  eliminated  and  a  new  type  of  sequence.  The  most  serious  sources 
liver  chassis  at  the  aural  carrier  wide-hand  directional  antenna  was  of  interference  with  good  relaying 
icqucncy,  however,  to  permit  coup-  erected.  This  antenna  consists  of  a  have  been  precipitation  static  and 
ng  the  aural  receiver  anywhere  dipole  and  driven  director  of  large  lightning  static.  The  former,  caused 
ithin  six  inches  of  the  output  stage  diameter,  and  having  lengths  of  less  generally  by  flying  snow  or  ice  par- 
f  the  visual  receiver.  The  best  than  one-half  wave,  so  that,  when  tides  releasing  their  charges  on  the 
,upling  point  has  been  found  to  be  transferred  back  through  the  feed  antenna,  is,  of  course,  mainly  present 
he  1-inch  extension  of  the  grounded  lines,  their  impedance  is  practically  in  cold  weather.  Very  little  multiple- 
haft  of  the  output  circuit  tuning  constant  and  purely  resistive  over  path  transmission  and  resultant  re- 

flsctions  or  ghosts  have  been  noticed. 

The  first  100  hours  of  operation 
disclosed  that  4i  percent  of  operat- 
com-  ing  time  was  of  unsatisfactory 
into  quality,  as  a  result  of  precipitation 
on  static.  An  additional  2i  percent  was 
over  marred  by  fading.  In  the  summer 
ft  continuous  period  of  15  months  months,  fading  increases  in  intensity 
:  on  standard  indicates  that  a  reasonably  reliable  and  duration,  and  precipitation  static 
resulting  in  relay  schedule  can  be  maintained,  gives  away  to  lightning  disturb- 


Results  of  Relay  Operation 
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,  ,  .  ,  .  ,,  Equipment  for  relaying  WNBT  New  1 

nel  when  inclement  w'eather  pre- 

nts  their  return  to  town  at  night. 

The  variations  of  signal  intensity 
Antennal  Employed  prevalent  or  too  great,  in 

During  the  previous  operational  most  cases.  Few,  if  any,  fast  fades 
riod  it  was  observed  that  the  band-  are  noted,  most  variations  being  slow’ 
I'S  characteristics  and  gain  of  the  and  of  long  duration.  It  is  interest- 
ii-section  rhombic  antenna  were  ing  to  observe  the  fact  that  seldom 
t  satisfactory  over  the  50-56  Me  do  both  audio  and  video  carriers  fade 
Hi.  Responsibility  for  this  was  at  the  same  time.  The  WNBT  signal, 
nd  to  lie  in  the  necessary  in-  on  an  average  operating  day,  has 
■atcr  connected  across  the  junction  been  found  to  vary  from  a  low’  of  100- 
int.  This  caused  phase  shift  so  150  microvolts  to  a  high  of  400  mi- 
one  unit  did  not  properly  ter-  crovolts,  measured  at  the  receiver 
nate  the  other.  For  that  reason,  input. 

!*' antenna  w’as  changed  to  a  single-  Interferences  (r-f)  with  the  in- 
•  tion  rhombic  of  the  same  over-all  coming  signal  has  been  negligible 
■?t!i.  The  gain  of  this  antenna  is  since  this  system  was  adopted.  Some 
ut  25  times  over  a  simple  dipole  occasional  interference  from  dia- 
‘eni  a.  For  similar  reasons  the  thermic  sources  has  been  noticed 
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Band-pass  Wave  Filter 


Analysis  of  wave  filters  of  the  band-pass  type  on  the  basis  of  bisectable  symmetrical 


B!s«ctable  Reactance  Ne^wor|< 


Definition 


rant  provided  (Q./Q.)*  is  greater 
than  unity.  Therefore  the  per¬ 
formance  is  entirely  expressible  for 
any  network  combination  when  the 
four  simple  arithmetical  combina¬ 
tions  of  the  Q’s  and  the  impedance 
level  are  known. 

Occasionally  it  is  required  to 
know  the  impedance  Z,  of  Fig.  1  re¬ 
lating  to  the  impedance  load  upon  the 
sending  arm  R  which  includes  the 
driving  force  E,  due  to  the  network 
with  the  receiving  arm  R  attached. 
This  is  given  by  the  readily  derived 
equation : — 


In»«rtton  Ratio 


Firot 

half 

section 


First 

half 

section 


Cervter  Opened 


Center  Closed 


FIG.  1 — ^Bisectable  reactance  networks  with  eqnal  resistance  terminations 


This  is  a  pure  resistance  of  value  R 
when  P  =  —h'*  corresponding  to  a 


Hammond  Regearch  Corporation 
Oloucester,  Magg. 


*a  =  i?i/R  where  Riir  impedance  level  of 
network  and  A = filter  termination. 
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FIG.  2 — Circuits  and  parameters  of  fundamental  band¬ 
pass  filters  built  up  from  low-  and  high-pass  structures 


Units 

circuit  arrangements 


insertion  loss.  For  all  types,  one  of 
the  O’s  corresponded  to  an  inductor 
and  a  condenser  in  series  or  in  par¬ 
allel  and  resonating  at  x  =  1,  and  the 
other  Q  corresponded  to  an  inductor 
or  a  condenser  only.  Low-  and  high- 
pass  filters  are  two-band  filters,  with 
the  cutoff  frequency  F,  the  transi¬ 
tion  point  between  low-  and  high- 
loss  values. 

Thraa-band  Filtar  Uaits 

Next  in  the  order  of  complexity 
are  the  three-band  filter  units  of 
which  the  band-pass  units  are  the 
more  important.  Band-pass  filters 
are  desired  to  produce  high  inser¬ 
tion  loss  for  both  low  and  high  fre¬ 
quencies,  but  to  produce  low  loss  in 
Ae  range  between  a  lower  cut-off  fre¬ 
quency  Fi  and  a  higher  cut-off  fre¬ 
quency  Ft.  The  present  discussion  is 
limited  to  the  elementary  units  use¬ 
ful  for  this  purpose.  One  simple 
method  of  approach  is  to  consider 
the  minimum  structural  change  in 
low-  and  high-pass  units  necessary 
to  make  them  yield  high  loss  at  both 
low  and  high  frequencies,  leaving  the 
possibility  of  low  loss  in  the  mean 
frequency  range.  The  four  resulting 
structures  are  shown  in  Fig.  2, 
where  elements  identified  by  multi¬ 
plicative  or  divisive  factors  m,  n  and 
p  applied  to  basic  inductance  value  L 
and  capacitance  value  C  correspond 
to  similarly  designated  elements  for 


Previous  Analyses 

Symmetrical  Electrical  Systems 

(November  1942,  page  54) 

Reactance  Networks  with  Resist- 
ernce  Terminations 

(January  1943,  page  69) 

Low-  and  High-pass  Filter  Units 
(June  1943,  page  106) 


low-and  high-pass  purposes.  Ele¬ 
ments  involving  the  next  alphabeti¬ 
cal  letter  q  operate  to  provide  the 
loss  band  not  provided  by  the  other 
elements. 

The  chart  provides  full  informa¬ 
tion  for  determining  the  possible  in¬ 
sertion  loss  characteristics  when  any 
unit  is  terminated  by  equal  re¬ 
sistances,  and  for  evaluating  the 
network  elements  required  to  yield 
a  loss  characteristic  specified  by 
values  of  parameters  h,  k  and  d,  for 
a  specified  choice  of  R  and  F,.  It  will 
be  noted  the  newly  introduced  param¬ 
eter  d  relates  to  the  relative  differ¬ 
ence  of  the  two  cut-off  frequencies. 
This  is  a  band-width  parameter,  and 
is  determinable  from  the  cut-off  fre¬ 
quency  ratio  value  x,  and/or  x„  or 
from  either.  Choice  of  reference  fre¬ 


quency  F,  as  the  geometric  mean  of 
the  two  cut-off  frequencies  is  in  the 
interest  of  equational  simplicity,  and 
further,  results  in  the  product  func¬ 
tion  P  =  Q»  Qe  being  the  same  for 
any  unit  as  for  its  frequency  com¬ 
plementary.  These  product  functions 
are  set  up  to  be  in  conformity  with 
the  structural  arrangements,  and 
also  to  make  them  negative  in  the 
range  Xj  to  x„  and  negative  unity  at 
the  geometric  center  of  the  range  at 
X  =  1.  Some  of  the  threefold  infini¬ 
tude  of  possible  insertion  loss  curv^e 
shapes  are  shown  in  Fig.  3,  for  a 
choice  of  band-width  parameter 
d  =  0.409  making  F.  fifty  percent 
greater  than  Fi.  The  impedance  level 
parameter  in  each  case  is  chosen  to 
make  the  insertion  loss  nearly  as  uni¬ 
formly  low  as  possible  in  the  pass 
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loss  parameter  becoming  infii  ity 
the  four  factors  become  m  =  1/d, 

0,p  =  2/s  and  g  =  dx,,  so  that  ele¬ 
ments  involving  n  are  not  required. 
Types  A  and  D  then  become  simple 
inductively  coupled  types,  and  b  and 
C  become  simple  capacitively  cou¬ 
pled.  When  the  three  inductc;3  of 
such  a  type  A  unit  are  replaced  by 
two  inductors  with  mutual  induc¬ 
tance  between  them,  the  unit  tal  es  on 
the  important  form  of  Fig.  4.  with 
which  loss,  lag,  and  design  informa¬ 
tion  is  included.  This  is  the  famil¬ 
iar  coupled  circuit  system  with  each 
circuit  niC  and  wL  tuned  very  closely 
at  the  geometric  center  of  the  trans¬ 
mission  band,  and  connected  in  par¬ 
allel  with  the  terminations,  with  mu¬ 
tual  inductance  gL  between  the  in¬ 
ductors  wL. 

Because  of  its  extensive  use  it  is 
important  to  record  here  Fig,  5  a 
brief  methcxl  of  treatment  when  each 
tuned  circuit  is  dissipative  with  Q 
designating  the  combined  quality 
factor  of  the  elements’  mC  and  wL. 
This  will  hold  sufficiently  well  for 
practical  purposes  when  the  band¬ 
width  parameter  is  a  small  quantity, 
making  mw  =  1  very  closely.  Un¬ 
der  these  conditions  the  reactances 
of  both  mC  and  wL  are  numerically 
hdR  at  F,.  It  is  irrelevant  for  prac¬ 
tical  purposes  whether  the  dissipa¬ 
tive  effect  is  represented  by  a  resist¬ 
ance  hdR  divided  by  Q  in  series 
with  mC  or  wL,  or  by  a  resistance 
hdR  multiplied  by  Q  in  parallel  with 
these  elements.  By  making  the  lat¬ 
ter  choice,  the  middle  circuit  of  Fig. 
5  indicates  the  performance  is  the 
same  as  if  the  two  terminations  R 
were  shunted  by  resistances  Rq  = 


1.0  1.5  2.0 

X  “  Frequency  Ratio 


FIG.  3 — Loss  curves  for  band-pass  filter  units  for  band-wid.h  parameter  d  -=  0.403 


^Mutuolj 


L  «  0.1592  hK/Fo  i  C  »  159200  hRFo 


2c*dhx  {(x/c)*-H 


impedanre  Zb  is  a  pure  resiMtance  R  at  x  aj  and  art  and  Rh*  at  r. 


FIG.  4 — Type  A  {k  =  00)  inductively  coupled  band-pass  filter 
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\dRQ-  application  of  The- 

^enin’s  theorem,  the  performance  of 
this  dissipative  circuit  is  precisely 
the  same  as  if  the  network  were  non- 
jissipative,  but  with  E  and  R  replaced 
tiv  lower  values  E'  and  R'  for  which 
the  formulas  are  given.  As  a  result, 
for  narrow-band  dissipative  cases  the 
performance  of  the  dissipative  cir¬ 
cuit  as  to  loss  and  lag  is  to  a  close  ap¬ 
proximation  determinable  from  the 
^on-dissipative  equations.  Due  to  the 
lowered  effective  terminations,  it  is 
required  that  the  actual  impedance 
level  parameter  h  be  replaced  in  the 
performance  equations  by  a  greater 
valued'  =  /i(l  4-  1/hdQ).  Due  to  the 
lowered  effective  driving  voltage  £", 
it  is  required  that  the  loss  computed 
using  h'  be  increased  by  20  log,* 

(1 4-  1/hdQ)  decibels  at  all  frequen¬ 
cies.  In  both  cases  the  modification 
of  the  performance  due  to  the  dis¬ 
sipative  effect  is  determined  by  the 
product  of  the  three  parameters  h,  d 
and  Q.  Obviously  the  practical  need 
for  low  loss  coils  and  condensers  is 
not  so  great  for  wide-band  units  of 
this  type  as  for  narrow-band  units. 

A  5-Me  Interstage  Transformer 

As  a  practical  example,  consider 
the  design  and  performance  of  an  in¬ 
tertube  intermediate  frequency 
transformer,  specified  to  have  a  nom¬ 
inal  band-width  of  200,000  cycles 
centered  at  F,  =  5  Me,  for  use  with 
1-megohm  terminations.  The  band¬ 
width  parameter  is  therefore  d  = 
0.04,  and  if  an  impedance  level  param¬ 
eter  h  =  0.60  were  chosen  to  yield 
igood  approach  to  uniform  transmis¬ 
sion  in  the  pass  band,  the  value  of 
the  input  and  output  condensers  mC 
would  be  the  impossibly  low  value  of 
1.33  /i/if.  If  these  condensers  are  as¬ 
signed  a  lowest  practical  value  say 
25  /i/if,  the  coil  ivL  must  be  corres- 
;ondingly  40  /i//  making  both  ele¬ 
ments  of  reactance  1260  ohms  at  5 
Me.  On  this  basis  the  impedance 
level  is  A  =  0.031,  and  dissipative 
!  >s.<s  is  necessary  in  order  that  the 
tmnsniission  curve  may  be  satisfac¬ 
tory.  For  h  =  0.031,  d  =  0.04,  a 
value  of  circuit  quality  factor  Q  = 
44  will  make  h'  =  0.6.  As  far  as  per¬ 
formance  is  concerned  it  is  irrele¬ 
vant  as  to  whether  this  quality  fac¬ 
er  is  obtained  by  smallness  of  coils, 
ioseness  of  shield,  or  by  resistance 
tiitificially  introduced.  In  any  event 
fht  effective  termination  is  cut  from 
=  1  .megohm  to  about  50,000  ohms, 
the  effective  voltage  in  the  ter¬ 


mination  is  cut  to  E'  =  E/ 19.4  cor¬ 
responding  to  25.7  decibels  added  in¬ 
sertion  loss.  Since  the  dissipative  ef¬ 
fect  is  representible  by  resistors  of 
55,000  ohms  across  each  condenser 
mC,  the  actual  load  Z,  upon  the  send¬ 
ing  termination  of  impedance  1 
megohm  is  about  27,000  ohms  at  the 
frequencies  of  minimum  loss. 

Correlation  Between  Loss  and  Lag 

Computed  curves  for  loss  and  lag 
corresponding  to  the  example  given 
are  shown  in  Fig.  6,  illustrating  the 
correlation  between  loss  and  lag  per¬ 
formance  that  occurs  in  conventional 
intermediate  frequency  transform- 


FIG.  6 — Lose  and  lag  cunres  of  typical 
intermediate  frequency  (5  Me)  transformer 
described  in  text 


ers.  In  the  transmission  band,  the 
loss  is  uniform  to  within  about  0.5  db 
between  the  cut-off  frequencies.  For 
frequencies  equally  above  and  below’ 
the  center  of  the  band,  and  differing 
by  twice  the  nominal  band-width,  the 
loss  is  about  9  db  greater  than  in  the 
transmission  band.  The  lag  is  an  in¬ 
creasing  function  of  frequency, 
changing  by  360  deg  throughout  the 
entire  frequency  range,  and  by  ap¬ 
proximately  180  deg  in  the  transmis¬ 
sion  band.  For  the  central  frequency 
the  phase  shift  here  shown  as  a  90 
deg  lag  can  be  made  a  90  deg  ad¬ 
vance  by  changing  the  sense  of  the 
coupling.  If  the  driving  voltage  E 
represents  an  amplitude  modulated 
wave  form,  side  frequencies  are 
shifted  differently  than  the  central 
frequency  so  that  shifts  of  the  phase 
of  modulation  occur  amounting  to  90 
deg  for  the  highest  frequency  of 
modulation. 

It  will  be  understood  the  present 
discussion  is  limited  to  the  symmetri¬ 
cal  units  directly  related  to  the 
previously  discussed  low-and  high- 
pass  units.  Other  band-pass  units 
may  in  turn  be  related  to  the  basic 
band-pass  units  here  considered.  Es¬ 
pecially  complete  information  is 
given  for  symmetrical  coupled-cir¬ 
cuit  units  as  a  special  case  of  the 
more  general  type  A  band-pass  unit. 
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Electronic 


A  Variable-Frequency 


The  electronic  generator  to  be 
described  was  developed  to  fill 
the  growing  need  for  a  versatile 
source  of  a-c  power.  Several  branches 
of  the  electronic  industry  require  a 
device  capable  of  delivering  a  reason¬ 
able  amount  of  power  to  various 
loads,  over  a  wide  frequency  range. 
Good  waveform  and  good  regulation 
under  various  load  conditions  are 
also  essential  requirements.  The  var¬ 
iable-frequency  electronic  generator 
was  designed  to  take  care  of  this 
problem. 

The  power  output  of  the  generator 
is  1400  watts  over  a  frequency  range 
of  300  to  3500  cps.  The  frequency 
stability  is  better  than  2  percent 
after  the  initial  warm-up  period. 
Output  voltage  is  adjustable  between 
85  and  125  v  rms.  The  regulation  is 
better  than  1  percent  from  no  load  to 
full  load.  The  waveform  is  substan¬ 
tially  sinusoidal  under  operating  con¬ 
ditions  ordinarily  encountered. 

Typical  Applications 

Operating  requirements  of  much 
airborne  radio  and  radar  equipment 
are  such  that  the  equipment  must 
function  properly  even  though  the 
frequency  of  the  power  source  varies 
through  a  wide  frequency  range.  It 
follows,  therefore,  that  a  power  sup¬ 
ply  that  can  quickly  be  shifted  from 
one  frequency  to  another  is  a  prac¬ 
tical  necessity  in  a  number  of  appli¬ 
cations. 

The  design  engineer  requires  such 
a  power  supply  for  development  work. 
Transformer,  capacitor  and  cable 
manufacturers  also  need  a  power 
source  of  this  type  in  order  to  meet 
test  requirements.  Government  spe¬ 
cifications  frequently  call  for  com¬ 
plete  systems  tests  on  the  production 
lines,  over  a  wide  range  of  power 
frequencies.  The  creation  of  high 
audio  frequency  vibrations  for  test 
purposes,  employing  magnetostric¬ 
tion  devices  actuated  by  the  elec¬ 
tronic  generator,  is  another  interest¬ 
ing  application. 

In  addition  to  factory  and  labora¬ 
tory  applications  there  are  others  ap¬ 
plying  to  maintenance  and  service. 


Cloie-up  of  Tarioblo-lroquoQcy  eloctronic  gonerotor  control  panol 


For  example,  radio  installations  in  stage  in  place  of  a  microphone.  The 
aircraft  can  be  tested  in  the  plane  or  frequency  can  then  be  adjusted  by 
serviced  in  the  repair  shop  without  turning  the  frequency  control  knob 
resorting  to  the  gasoline-driven  air-  of  the  oscillator.  The  only  serious 
craft  power  supplies  ordinarily  em-  problem  in  design  is  the  problem  of 
ployed.  regulation.  Inasmuch  as  the  imped- 

The  basic  approach  to  the  problem  ance  of  the  final  amplifier  stage  is 
of  designing  a  variable-frequency  several  thousand  ohms,  the  regula- 
electronic  power  source  is  well  known  tion  of  such  systems  is  ordinarily 
to  those  familiar  with  the  design  of  poor.  Unless  special  provision  is 
radio  telephone  transmitters.  The  made  to  insure  good  regulation,  out- 
generator  employs  a  tunable  audio  put  voltage  may  vary  considerably 
oscillator  and  several  stages  of  audio  from  no  load  to  full  load, 
amplification  in  cascade,  the  final  electronic  control  circuit  em- 

stage  using  a  pair  of  power  tubes  op-  ployed  in  the  electronic  generator 
crating  as  a  Class  B  amplifier.  Sim-  changes  this  picture  completely, 
ilar  amplifier  arrangements  are  used  Through  the  operating  range  of  the 
in  many  modulator  systems  in  radio  control  circuit,  the  regulation  is  bet- 
transmitters.  ter  than  1  percent,  and  the  recovery 

General  Circuit  Arrangement  time  when  the  load  condition  is  dras- 

tically  altered  is  less  than  a  second. 

The  electronic  generator  differs  ^he  block  diagram  across  the  top 
from  a  transmitter  modulator  system  j^e  aeeompanving  drawing  shows 

in  that  a  variable-frequency  audio  electronic  generator  cir- 

oscillator  IS  connected  to  the  input  nf  th.  .hr«  .ch.matic  dia- 


lines  constitute  “blow-ups”  of  cir¬ 
cuits  within  individual  blocks  tc‘ 
which  they  are  appended.  The  other 
schematic,  at  the  bottom,  shows  de¬ 
tails  of  a  regulated  power  supply  unit 
to  be  discussed  later.  Blocks  for 
which  schem.atics  are  not  shown  ait 
conventional  and  need  no  elaboration 
here. 

The  oscillator  employs  two  tubes  in 
a  conventional  RC  circuit.  Two  fre- 
ided,  300  t:^ 


WARTIME  Special 


NOT,  of  courie,  limitod  to  war¬ 
time  opplicationt.  equipment  of  the 
type  described  here  is  particularly 
useful  at  a  time  when  rotating  ma¬ 
chines  ore  difficult  to  obtain 
MOREOVER,  it  provides  extreme 
flexibility  needed  to  test  certoin 
rodio  and  radar  opparotiu  during 
design  and  production  and  facili¬ 
tates  maintenance  of  such  gear 


quency  ranges  are  prov] 
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GENERATOR 


Arrangement  of  final  Class  B  amplifier  stage  components 


Device  operated  from 
220  V  a-c  line  turns  out 
1400  watts  of  power  at 
any  selected  frequency 
between  300  and  3500 
cps.  Novel  automatic 
control  circuit  keeps 
[regulation  within  1  per 
cent  for  output  voltages 
between  85  and  125  v 


By 

DANA  A.  GRIFFIN 


CommunientionH  MfaMuremevtH  Lnhomtory 
A  nr  York,  S.  V. 


The  complete  unit,  shown 
with  sides  and  back  removed 


f 


1000  cps  and  1000  to  3500  cps.  A 
switch  is  provided  to  select  the  range. 
The  tuning  dial  is  supplied  with  a 
double-ended  pointer  so  that  the  cali¬ 
bration  scale  for  each  range  may  oc- 


the  phase-inverter  6SN7.  The  6SN7 
is  followed  by  push-pull  6A3’s  in 
Class  A,  which  drive  812’s  in  Class  B. 
The  812’s  drive  the  final  stage,  using 
833-A’s  in  Class  B. 


at  the  secondary  of  T,  will  ordinarily 
vary  through  wide  limits  when  con¬ 
trol  is  not  provided,  being  dependent 
upon  the  load.  The  solution  is  simple, 
if  we  approach  the  problem  from 


cupy  approximately  180  deg.  the  correct  angle. 

The  oscillator  drives  the  6L7  tube  Automafic  Regulation  Control  rpjjg  maximum  load  to  be  used  is 


in  the  control  circuit  (shown  sche-  With  a  given  amount  of  drive  to  connected  to  the  output  transformer. 


onticully) .  Output  of  the  6L7  drives  the  final  amplifier,  the  output  voltage  Then  the  drive  to  the  final  amplifier 
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A-F 

Oscillator 

(6SJ7-6Fb) 


Regulation 

Control 

Unit 


Phase 

Inverter 

(6SN7) 


REGULATION  CONTROL  UNIT 


*3,000  V 


grid  bias  | 


Combination  block  omd  schematic  diagram  oi  Torioble-irequency 
electronic  generator.  Blocks  across  top  show  orerall  circuit  ar¬ 
rangement.  The  two  schematics  appearing  immediately  below, 
within  dotted  lines,  show  circuit  details  of  the  units  to  which 


they  are  appended,  namely  within  the  regulation  control  unit 
and  within  the  final  Class  B  amplifier  unit.  The  schematic  at  the 
bottom  shows  details  of  a  regulated  power  supply  unit  which 
proTides  bias  for  the  driTer  cmd  final  amplifier 


is  adjusted  to  deliver  the  proper  vol-  means  of  P,.  The  latter  is  adjusted  limited  to  the  range  between  85  and 
tage  to  this  load.  This  is  accomp-  so  that  the  output  of  the  6L7  is  140  volts  at  the  secondary  of  T,.  This 
lished  by  control  of  potentiometer 
Ps,  in  the  grid  of  the  6L7  control  tube. 

If  the  load  is  removed,  the  output 
voltage  will  rise  quickly  under  ordi¬ 
nary  circumstances.  The  function  of 
the  control  circuit  is  to  prevent  this 
by  reducing  the  drive  to  the  final 

amplifier  whenever  the  output  vol-  increases,  which  puts  increased  nega- 
tage  exceeds  the  predetermined  level,  tive  bias  on  the  6L7  injector  grid. 

An  isolation  transformer  T,  feeds 
output  voltage  to  the  6H6  diode  in 
the  control  circuit.  This  transformer 
is  used  so  that  the  output  circuit 
may  be  kept  independent  of  the  condition. 

ground  system  of  the  generator.  The  Because  the  control  circuit  is  con^ 

normal  120-v  output  at  the  secondary  nected  from  the  input  of  the  system  of  good  regulation, 
of  r,  is  reduced  to  40  volts  at  the  to  the  output,  the  arrangement  is 
diode  by  T^.  Potentiometer  P„  in  the  one  conducive  to  oscillation.  For  this 
cathode  circuit  of  the  6SJ7  d-c  ampli-  reason  the  constants  in  the  diode  such  a  generator  satisfies  the  require- 
fier,  is  adjusted  so  that  the  positive  circuit  must  be  such  that  the  system  ment  of  low  impedance.  The  output 
bias  normally  generated  by  the  diode  will  not  “take  off”  in  a  low  frequency  voltage  is  not  independent  of  line 
is  cancelled  and  the  6SJ7  it  operating  oscillation.  With  the  values  given,  voltage,  however,  and  the  procure- 
at  a  point  close  to  plate  current  cut-  tendency  to  oscillate  is  eliminated.  ment  situation  at  the  moment  is 
off.  A  slight  negative  bias  on  the  Naturally,  the  output  voltage  can  extremely  difficult.  For  these  rea- 
injector  grid  of  the  6L7  results  be-  be  changed  from  zero  to  maximum  sons  the  electronic  approach  was 
cause  of  the  small  plate  current  of  (150  v)  under  load  by  the  adjust-  again  resorted  to  with  excellent 
the  6SJ7.  The  control  grid  bias  on  ment  of  P,.  Complete  functioning  of  results. 

the  6L7  control  tube  is  adjusted  by  the  control  circuit,  is,  however,  {Continued  on  page  278) 


linear  through  the  control  range.  range  of  control  is  sufficient  to  cover 
When  adjusted  as  described,  the  most  applications.  Where  additional 
control  circuit  operates  as  follows:  voltage  is  needed  with  good  regula- 
The  output  of  the  diode  increases  tion,  the  use  of  appropriate  step-up 
when  the  load  on  the  generator  is  or  step-down  transformers  is  indi- 
reduced.  The  6SJ7  grid  bias  becomes  cated. 

less  negative  and  6SJ7  plate  current  5«pply  Details 

One  other  design  problem  was  the 
construction  of  a  suitable  grid  bias 
This  reduces  the  drive  to  the  final  power  supply  for  the  final  amplifier, 
amplifier  so  that  the  output  voltage  As  the  833A  tubes  require  a  negative 
is  held  to  a  value  extremely  close  to  bias  of  70  v  and  the  peak  grid  cur- 
that  obtained  under  the  full  load  rent  under  full  load  is  around  300 

ma,  it  was  necessary  to  consider  the 
problem  of  securing  a  bias  supply 
In  ordinary 

times  a  small  d-c  generator  might 
be  considered  for  this  application  as 
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ELECTRONIC  CONTROL 

of  D-C  Motors  ....  Part  IV 


Methods  of  starting  tube-controlled  d-c  motors,  filtering  and  stabilization,  reversing,  and 
obtaining  regeneration  by  inverter  action  are  treated  in  this  series  of  articles  outlining  the 
application  of  electron  tubes  to  industrial  control  of  rotating  machinery 


The  control  circuits  thus  far 
described  have  limited  exces¬ 
sively  high  armature  current  by 
means  of  a  signal  voltage  propor¬ 
tional  to  current.  This  voltage  reg¬ 
ulated  the  grid  phase  retard  of  the 
thyratron  tubes  so  as  to  maintain 
their  rectified  output  voltage  at  the 
correct  value  to  sustain  only  this 
limited  amount  of  current. 

Before  the  armature  circuit  is 
closed  to  start  the  motor  from  stand¬ 
still,  there  is  no  armature  current 
with  which  to  produce  a  current- 
limit  signal  voltage.  And,  at  this 
time,  the  speed  control  potentiometer 
may  have  been  preset  to  call  for  any 
.speed  within  the  range  of  the  drive. 
It  may  be  preset  to  give  either  par¬ 
tial  armature  voltage  and  full  field, 
or  full  armature  voltage  and  par¬ 
tial  field.  Consequently,  if  the  arma¬ 
ture  circuit  is  closed  at  a  time  when 
the  rectifier  voltage  is  greater  than 
the  IR  drop  corresponding  to  the 
armature  current  at  w’hich  it  is  de¬ 
sired  to  current-limit,  then  the  initial 
armature  current  is  proportionately 
jrreater  than  the  current-limit  value. 

The  current  continues  to  be  ex¬ 
cessively  high  until  either  the  cur¬ 
rent-limit  signal  voltage  builds  up  to 
the  extent  of  taking  over  its  control 
function  of  regulating  the  rectifier 
voltage  to  the  correct  value,  or,  until 
the  speed  of  the  motor  increases  suf¬ 
ficiently  to  develop  a  counter  emf 
by  which  to  oppose  the  rectifier  vol¬ 
tage  and  reduce  the  armature  cur¬ 
rent. 

Under  these  undesirable  condi- 

K'litor  w  Note.  For  pur|H>Re  of  conHlfitency. 
lilt*  syiiilMtls  piiiploy**)!  ill  this  article  are 
thos.'  coDinionI}'  used  in  communication  cir¬ 
cuits 


By  E.  E.  MOYER 

Electronic  Section 

Industrial  Control  Engineering  Department 
General  Electric  Co.,  Schenectadg,  If.  Y. 

tions,  an  unloaded  motor  would  prob¬ 
ably  start  off  with  a  jolt  and,  in  order 
to  reduce  the  armature  current,  the 
motor  counter  emf  would  build  up 
faster  than  the  current-limit  signal 
volts.  On  the  other  hand,  a  motor 
coupled  to  a  high  inertia  load  such 
that  the  speed  could  not  change 
rapidly,  would  be  subject  to  this  ex¬ 
cessively  high  armature  current  until 
the  current-limit  signal  could  take 
over  to  reduce  the  current. 

Even  more  serious  is  the  fact  that 
if  the  speed  control  potentiometer 
had  been  preset  for  a  speed  in  the 
weak-field  range,  the  initial  accelera¬ 
tion  would  begin  under  weak  field 


conditions  with  corresponding  re¬ 
duction  in  torque  and  commutating 
ability.  Then,  even  though  a  very  few 
half  cycles  of  armature  current  w'ould 
be  sufficient  to  build  up  the  current- 
limit  signal  voltage  to  the  extent  of 
actuating  tube  EE  of  Fig.  1  and 
thereby  produce  full  field  voltage,  the 
accelerating  period  might  be  ex¬ 
tended  under  weak  field  conditions 
because  the  inductance  of  the  field 
circuit  retards  the  build-up  of  field 
current. 

Pre-Conditioned  Starting  Current 

For  initial  starting,  one  form  of 
pre-conditioning  control  was  devised 
which  produced  a  false  signal  of  d-c 
volts  -  proportional  -  to  -  armature- 
current,  acting  on  tubes  E  and  EE  to 


FIG.  1 — Armature  current  limit  preconditioning  circuit  as  applied  to  armature 

voltage  control 
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Auxiliary  contacts 
of  dynamic 
braking  corrtacfor 


FIG.  2 — Preconditioning  addod  to  oloctronic 
▼oltage  control  oi  d-c  motors 

reduce  the  initial  armature  voltage 
and  to  produce  full  field  excitation  ir¬ 
respective  of  the  setting  of  the  speed 
control  potentiometer.  This  proved 
inadequate  for  controls  which  neces¬ 
sitated  reversing  from  a  high-speed, 
weak-field  condition,  where  it  is  im¬ 
portant  to  have  the  pre-conditioning 
act  on  the  armature  and  field  circuits 
in  such  a  manner  that  the  armature 
circuit  can  be  pre-conditioned  for  a 
definite  current  limit  at  the  same 
time  that  the  weak-field  condition  re¬ 
mains  unchanged. 

Another  scheme,  which  satisfies 
both  starting  and  reversing  require¬ 
ments,  pre-conditions  the  armature 
circuit  by  operating  on  the  grid  of 
tube  E  and  pre-conditions  the  field 
circuit  by  operating  on  the  cathode 
connections  of  tube  CC. 

Armature  circuit  pre-conditioning 
is  established  through  normally- 
closed  contacts  on  the  initiating  con¬ 
tactor — in  this  instance,  auxiliary 
contacts  of  the  forward  and  reverse 
contactors.  These  contacts  set  up  a 
control  circuit  by  which  the  armature 
thyratrons  are  pre-phased  to,  and 
regulated  at,  a  definite  firing  point. 
This  degree  of  phase  control  pro¬ 
duces  an  average  rectified  output  vol¬ 
tage  which  has  been  pre-selected  to 
be  approximately  equal  to  the  IR 
drop  of  the  armature  circuit,  corre¬ 
sponding  to  the  current-limit  value  of 
the  armature  current  which  it  is  de¬ 
sired  to  maintain,  say  150  percent  of 
rated  current. 

This  control  circuit,  in  effect,  com¬ 
pares  a  pre-selected  portion  of  ar¬ 
mature  voltage  with  the  standard 
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reference  voltage  of  tube  B  and  ap¬ 
plies  the  voltage  difference  to  the 
grid  of  tube  E  which,  in  turn,  con¬ 
trols  the  armature  circuit  saturable 
reactor.  A  study  of  Fig.  1  indicates 
that  the  method  of  comparing  this 
portion  of  armature  voltage  against 
the  voltage  of  tube  B  is  somewhat 
roundabout  in  that  actually  a  portion 
of  the  difference  between  the  total 
armature  voltage  and  the  sum  of  the 
voltages  of  tubes  B  and  G  is  com¬ 
pared  with  the  voltage  of  tube  B 
and  then  impressed  on  the  grid  of 
tube  E.  The  control  sense  is  correct 
to  regulate  armature  voltage  because 
an  increase  in  armature  voltage  tends 
to  reduce  the  voltage  difference  ap¬ 
pearing  across  resistors  and  i?«. 
This,  in  turn,  tends  to  make  grid- 
point  11  become  less  negative,  and 
thus  tube  E  passes  more  current  to 
limit  the  increase  in  armature  vol¬ 
tage.  This  control  has  very  little  ef¬ 
fect  on  tube  EE  because  the  voltage 
drop  across  resistor  (due  to  the 
current  fiow  through  J?*,  R»  and 
down  through  the  control  potentiom¬ 
eter  and  )  makes  the  grid  of  tube 
EE  more  negative  than  that  of  E. 

Field  circuit  pre-conditioning  is 
established  through  a  combination 
of  normally-closed  and  normally-open 
contacts  on  the  dynamic  braking  con¬ 
tactor.  These  contacts  serve  to 
transfer  the  cathode  of  tube  CC  from 
its  normal  connection  on  the  slider 
of  the  field-voltage  control  potentiom¬ 
eter  to  a  temporary  connection  on 
the  middle  control  bus,  point  6.  This 
transfer  is  the  electrical  equivalent 
of  moving  the  slider  onto  its  con¬ 
ductor  segment,  thus  setting  the 
field  for  full  excitation.  This  control 


circuit  is  shown  in  Fig.  2.  In  this 
instance,  the  dynamic  braking  -on- 
tactor  is  energized  (picked-up)  ilur- 
ing  normal  running  of  the  motor  in 
either  direction  of  rotation.  Hence 
the  cathode  of  tube  CC  is  norinally 
connected  to  the  slider  of  the  speed- 
control  potentiometer. 

During  the  brief  interval  between 
contact  operation — i.e.,  when  the 
auxiliary  contacts  are  opening  and 
the  main  contacts  closing— these 
pre-conditioning  signals  are  main-! 
tained  at  their  false  values  by  the 
time  constants  of  the  saturable  re¬ 
actor  circuits  and  by  the  circuit- 
stabilizing  capacitor-resistor  net- 1 
works  (see  Fig.  5)  associated  with 
tubes  E  and  CC.  So,  when  the  arma¬ 
ture  circuit  is  closed,  the  armature 
voltage  is  at  just  the  correct  value 
to  produce  only  a  current-limit  value 
of  armature  current  in  the  circuit 
of  the  stalled  armature;  also,  full 
field  has  been  established  so  that  full 
starting  torque  is  available.  The  net 
result  is  a  smooth  start  from  stand¬ 
still  to  a  condition' of  constant  cur¬ 
rent  acceleration. 

Armature  Voltage  Limit 

Let  us  assume  that  we  have  a 
590/2300-rpm,  230  volt  motor  run¬ 
ning  at  2300  rpm  under  field-weak¬ 
ened  conditions.  If  the  operator  of 
this  electronic  control  were  to  sud¬ 
denly  turn  the  speed-control  poten¬ 
tiometer  back  to  a  position  calling 
for,  say,  10  percent  speed  by  arma-i 
ture  voltage  control  (or,  if  an  auto¬ 
matic  limit-switch  transfers  from 
one  speed  control  potentiometer  toj 
another  which  has  been  pre-set  for| 
a  low-speed  condition),  tubes  C  and! 


FIG.  3 — Armotur*  voltage  limit  control  added  to  Held  voltage  control 


September  1943  —  ELECTRONICS  I|E1, 


p  would  retard  the  grid  phase  on 
tjje  armature  thyratrons  so  as  to  re¬ 
duce  their  output  voltage  to  the  value 
required  for  10  percent  speed.  This 
would  reduce  the  average  rectifier 
voltage  below  the  counter  emf  of  the 
motor  so  that  the  armature  current 
would  tend  to  reverse.  As  a  result, 
the  current  would  be  cut  off  by  the 
electrical  free-wheeling  action  of  the 
armature  trying  to  pump  back 
through  tubes,  which  will  not  con¬ 
duct  current  in  a  reverse  direction. 

At  the  same  time,  tubes  CC  and 
DD  would  fully  advance  the  grid 
phase  on  the  field  thyratrons  so  as  to 
produce  full  field  voltage.  In  ‘  the 
relatively  short  time  determined  by 
the  time  constant  of  the  field  circuit, 
the  field  current  would  reach  full 
rated  value.  Then,  if  the  motor  load 
had  had  sufficient  inertia  to  maintain 
the  motor  speed  during  this  interval, 
the  armature  voltage  would  have 
risen  to  about  four  times  rated  value. 
That  is,  the  armature  voltage  would 
reach  about  920  volts  in  this  instance 
where  a  230  volt  motor  is  running  at 
four  times  basic  speed  (because  the 
generated  voltage  is  a  measure  of 
the  speed  at  which  the  armature  con¬ 
ductors  cut  field  flux  and  the  590-rpm 
basic  speed  alone  is  sufficient  to  pro¬ 
duce  230  volts) . 

Such  excessively  high  voltage  is 
objectionable  because  it  might  hi-pot 
some  part  of  the  armature  circuit  or 
cause  the  commutator  to  arc  over. 
The  occurrence  of  high  voltage  un¬ 
der  these  conditions  is  not  peculiar 
to  electronic  control  alone — it  may 
occur  with  magnetic  control  using 
certain  relay  sequences  in  combkia- 
tion  with  contacts  which  open  the 
armature  circuit — but  the  speed  of 
response  of  the  electronic  circuits 
may  aggravate  the  condition. 

This  high  open-circuit  voltage  can 
be  snubbed,  or  limited,  by  the  simple 
expedient  of  taking  a  signal  from  the 
armature  voltage,  comparing  this 
signal  against  a  standard  voltage, 
determining  the  sense  of  the  result¬ 
ant  voltage,  and  then  using  this  re¬ 
sultant  voltage  to  actuate  another 
triode,  tube  H  of  Fig.  3,  which  pre¬ 
vents  the  field  saturable  reactor  from 
increasing  the  field  excitation  to  any 
value  greater  than  that  which  would 
produce  a  pre-selected  maximum 
armature  voltage.  This  ceiling  vol¬ 
tage  should  be  sufficiently  greater 
than  the  rated  230  volts  to  render 
tube  H  inoperative  (cut-off)  during 
I  normal  operation.  A  300  volt  ceiling 


is  usually  sufficient  to  accomplish 
this  result.  Tube  H  will  be  operative 
so  long  as  the  control  tube  (CC) 
tends  to  strengthen  the  field  from  a 
weak-field  condition  at  a  time  when 
the  armature  is  rotating  at  such 
speed  that  the  generated  voltage 
tends  to  be  in  excess  of  the  ceiling 
voltage  limit  which  tube  H  is  preset 
to  limit. 

Voltage  Filter  Circuits 

The  voltage  wave  which  appears 
across  the  armature  of  the  motor  is 
composed  of  positive  and  negative 
portions  of  a  sine  w’ave,  superim¬ 
posed  on  the  d-c  counter  emf  of  the 
armature  as  .shown  in  Fig.  4.  The 
positive- voltage  portion  of  the  vol¬ 


tage  wave  may  have  a  peak  height 
equal  to  the  peak  value  of  the  anode- 
to-neutral  voltage  of  the  anode  trans¬ 
former.  The  negative  portion  may 
reach  a  negative  peak  of  equal  value 
under  certain  circumstances  depend¬ 
ent  upon  the  inductance  of  the  arma¬ 
ture  circuit  and  the  load  on  the 
motor. 

Tube  C,  which  receives  the  arma¬ 
ture  voltage  signal,  operates  over  its 
full  range  with  only  a  few  volts 
change  in  grid  voltage.  Hence,  it  is 
desirable  to  smooth  out  the  armature 
voltage  wave  before  these  very  high 
voltages  are  applied  to  the  grid  of 
tube  C.  Otherwise,  tube  C  would  be 
paralyzed  in  response  to  all  but  a 
small  portion  of  the  voltage  wave 
near  the  counter  emf  level  and  would 
not  transmit  a  true  picture  of  the 
average  signal  voltage. 

This  filtering  process  consists  of 
clipping  off  the  tops  of  the  wave  and 
filling  in  the  depressions  so  as  to  give 


an  equivalent  value  of  average 
height  or  average  voltage — much 
as  a  road  is  built  over  a  hill  and 
across  a  valley  by  taking  off  only  as 
much  of  the  hill  as  is  necessary  to 
fill  the  valley  and  grading  the  road 
at  the  resultant  level. 

The  filtering  action  is  accom¬ 
plished  by  a  combination  of  grid  re¬ 
sistance  and  a  grid-to-cathode  ca¬ 
pacitor  at  the  grid  of  tube  C.  The  re¬ 
sistor  absorbs  some  of  the  peaks  of 
voltage  and  yet  lets  enough  current 
through  to  build  up  the  capacitor 
voltage  to  a  little-higher-than-aver- 
age  level  so  that  when  the  capacitor 
voltage  leaks  off  during  the  idle  per¬ 
iod  between  peaks,  the  over-all  aver¬ 
age  voltage  is  equivalent  to  the  av¬ 


erage  voltage  which  a  d’Arsonval 
meter  (permanent  magnet  type  d-c 
meter)  reads  when  connected  across 
the  armature. 

The  better  this  filtering  action,  the 
slower  the  capacitor  voltage  level  re¬ 
sponds  to  changes  in  the  average 
value  of  the  armature  voltage  wave, 
with  the  result  that  the  armature 
voltage  could  change  widely  before 
the  capacitor  .would  change  enough 
to  transmit  this  knowledge  to  the 
control  circuit  so  that  when  the  con¬ 
trol  did  respond  it  might  be  too  little 
and  too  late.  Hence,  only  so  much 
filtering  of  this  type  can  be  tolerated 
at  this  point — just  enough  to  take 
off  the  rough  spots,  so  to  speak. 

Anti-hunting  Circuits 

Another  type  of  filtering  which 
takes  advantage  of  the  amplification 
factor  of  the  triode  to  effect  a  re¬ 
duction  in  the  size  of  the  filter  ele¬ 
ments  is  a  resistor  in  series  with 
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FIG.  4 — Filtering  action  of  capacitor.  C;,  in  armature  voltage-signal  circuit 
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FIG.  5 — Filters  and  AC  stabilizing  circuits  added  to  armature  and  field  control  circuits 


FIG.  7 — Comparison  of  woto  forms  of  rectification  and  invers! 


FIG.  6 — Comparison  of  motor-generator  drive  and  electronic  drive  during  motor  reversal 
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a  capacitor  connected  between  grid 
and  plate  of  the  tube. 

If  one  remembers  that  the  voltage 
drop  across  a  resistor  can  be  changed 
instantly  whereas  the  voltage  drop 
across  a  capacitor  can  only  be 
changed  slowly,  then  the  behavior 
of  this  particular  RC  combination 
may  be  explained  briefly  and  simply 
as  follows :  If  the  voltage  signal  ap¬ 
plied  to  the  grid  is  such  as  to  make 
the  grid  less  negative  so  that  the 
triode  tends  to  pass  more  plate  cur¬ 
rent,  the  plate  voltage  across  the 
triode  tends  to  decrease  and  the 


with  the  capacitor  is  increased,  the 
snubbing  effect  of  the  capacitor  Js 
lessened  because  a  greater  portion 
of  the  grid-to-plate  voltage  can  ap¬ 
pear  instantaneously  across  the  re¬ 
sistor.  The’  combinations  of  re¬ 
sistance  and  capacitance  which  will 
w’ork  best  are  not  too  critical,  and 
once  decided  upon,  seem  to  work 
for  a  wide  range  of  motor  sizes  and 
load  conditions. 

Sometimes,  it  is.  sufficient  to  con¬ 
nect  the  series  combination  of  re¬ 
sistance  and  capacitance  between 
plate  and  cathode  instead  of  plate 
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voltage  across  the  resistor  in  series 
with  the  plate  tends  to  increase. 
In  other  words,  the  plate  tends  to 
move  electrically  towards  the  grid. 
Suppose,  now,  that  there  is  very 
little  resistance  in  series  with  the 
capacitor  between  plate  and  grid. 
Then,  if  the  plate  tends  to  move 
quickly  towards  the  grid  while  at 
the  same  time  the  grid  signal  causes 
the  grid  to  move  towards  the  plate, 
the  capacitor  counters  this  dual  ac¬ 
tion  because  the  initial  voltage  of 
the  capacitor  cannot  change  quickly 
and  so  tends  to  tie  grid  to  plate  and 
temporarily  blocks  any  action.  Then, 
the  capacitor  voltage  gradually 
uiKes,  the  blocking  is  just  as  grad- 
illy  released. 

A  very  slowly  changing  grid  sig- 
’>  and  its  corresponding  very 
wly  changing  plate  voltage  are 
'<ed  only  very  slightly  because 
'  change  in  voltage  between  grid 
d  plate  is  slow  enough  for  the 
pacitor  voltage  to  keep  pace  with 
'  ts.  If  the  resistor  in  .series 


to  grid  and  in  this  way  snub  the 
plate  circuit  alone  without  directly 
involving  the  grid  circuit. 

Resistor-capacitor  anti-hunting 
circuits  are  found  throughout  the 
control  network,  as  shown  in  Fig.  5. 
Usually,  at  least  one  such  RC  cir¬ 
cuit  will  be  associated  with  each 
control  function.  Much  the  same 
anti-hunting  circuits,  in  similar  cir¬ 
cuit  locations,  are  used  in  the  arma¬ 
ture-voltage  control  as  in  the  field- 
voltage  control,  except  that  the  re¬ 
spective  values  of  R  and  C  may  be 
different.  Also,  in  the  case  of  field- 
voltage  control,  an  RC  combination 
for  the  grid-to-plate  circuit  of  tube’ 
DD,  which  saturates  the  field  satur¬ 
able  reactor,  is  caused  to  respond* 
to  a  signal  of  current  through  the 
reactor  winding  rather  than  to  a 
signal  of  voltage  across  the  tube. 
This  is  because  the  plate  voltage 
of  the  triode  contains  a  peculiar 
voltage-ripple  w’hich  is  induced  in 
the  d-c  winding  of  the  saturable  re¬ 
actor  by  the  non-sinusoidal  wave 


forms  of  the  a-c  windings.  This  sig¬ 
nal  of  current  through  the  d-c  wind¬ 
ing  of  the  saturable  reactor  is  de¬ 
rived  from  the  voltage  drop  across 
resistor  R^,  filtered  by  capacitor  C,r,. 

These  RC  circuits  are  much  more 
important  than  is  indicated  merely 
by  the  number  and  size  of  the  com¬ 
ponents.  Without  such  stabilizing 
influences  the  high  amplification  of 
the  basic  control  circuits  would 
make  the  regulatory  action  very  er¬ 
ratic  and  impractical.  The  high  am¬ 
plification,  or  sensitivity  to  small  sig¬ 
nal  changes,  is  necessary  if  the  con¬ 
trol  functions  are  to  be  regulated 
within  close  limits,  as,  for  example, 
in  maintaining  practically  constant 
speed  from  no-load  to  full-load  on 
the  motor.  And,  the  damping  or 
stabilizing  or  anti-hunting  influence 
is  necessary  to  temporarily  and  par¬ 
tially  nullify  this  high  amplification 
in  proportion  to  the  rate  at  which 
the  ever  changing  nature  of  a  dy¬ 
namic  load  demands  autonmtic  and 
compensating  adjustments  from  the 
control. 

Reversing 

If  a  generator  were  driving  the 
motor  as  in  A^  B,  C,  D  of  Fig.  6, 
instead  of  a  grid-controlled  recti¬ 
fier,  the  direction  of  rotation  of  the 
motor  could  be  changed  by  revers¬ 
ing  the  polarity  of  the  generator 
field  excitation,  which  in  turn  re¬ 
verses  the  polarity  of  the  generator 
terminals.  Motor  reversal  would  be 
accompanied  by  a  reversed  direction 
of  current  flow  out  of  the  generator 
and  into  the  motor  (compare  Fig. 
6 A  and  6D).  In  the.se  figures,  it  is 
assumed  that  to  drive  the  motor 
forward,  the  current  is  leaving  the 
A,  terminal  of  the  generator  and 
entering  the  A,  terminal  of  the  mo¬ 
tor,  and  that  to  drive  the  motor  in 
the  reverse  direction  the  current 
would  then  have  to  leave  at  the 
A.  terminal  of  the  generator  and 
enter  at  the  A,  terminal  of  the 
motor. 

In  the  process  of  reversing  from 
a  high  speed  (weak  field)  in  one 
direction  to  a  different  speed  in  the 
*  opposite  direction,  the  motor  field 
could  first  be  strengthened  to  in¬ 
crease  the  motor  emf  and,  tempo¬ 
rarily,  to  cause  the  motor  to  act 
as  a  generator.  Current  would  flow 
out  of  the  A,  terminal  of  the  motor 
into  the  A,  terminal  of  the  generator 
because  the  motor  voltage  would  be 
greater  than  the  generator  voltage. 
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Then,  the  motor  would  be  pumping  be  reversed  (-1-  on  f ,  and  —  on  Fi  flow  would  tend  to  be  reversec  b  , 

its  energy  into  the  generator  and  instead  of  the  previous  +  on  Fi  and  would  actually  only  become  zer. 

back  into  the  a-c  system  via  the  a-c  —  on  F,)  and  could  be  gradually  in-  cause  the  tubes  will  not  cond  ,i 

motor  which  drives  the  generator,  creased  so  as  to  build  up  the  gen-  current  in  the  reverse  direction. 

This  transfer  of  energy  from  mo-  erator  voltage  in  the  opposite  polarity  Reversal  of  motor  rotation  mu^ 
tor  to  generator  quickly  causes  the  and  cause  the  motor  to  rotate  in  the  be  accomplished  without  a  chan/ 
motor  speed  to  decrease  (decelerate),  opposite  direction  in  order  to  de-  in  the  direction  of  flow’  of  arniat  i, 
Soon,  even  full  field  on  the  motor  velop  a  counter  emf  opposing  the  current.  This  is  possible  if  the  coi 
would  not  generate  sufficient  voltage  generator  voltage  and  limiting  the  nections  of  motor  terminals  to  recti 
to  maintain  the  motor  voltage  at  a  armature  current  now  flowing  in  fier  terminals  are  reversed  as 
level  greater  than  the  generator  the  opposite  direction.  means  of  a  magnetic  reversing 

voltage;  then  the  generator  field  switch  (contactor)  in  the  d-c  linir 

could  be  reduced  as  the  motor  speed  Reversing  Contacfon  between  motor  and  rectifier.  Tht 

decreased  so  as  to  keep  the  generator  If  a  thyratron  tube  rectifier  were  with  the  motor  running  so  as  to  i.. 
voltage  below  the  motor  voltage,  substituted  for  a  generator,  the  cus-  generating  an  emf,  its  armatui> 

and  thereby  maintain  a  definite  tomary  method  of  reversing  could  terminals  would  be  connected  to  ti; 
armature  current  or  rate  of  decelera-  not  be  used  since  the  output  voltage  rectifier  in  such  a  manner  that  what 
tion  (see  Fig.  6C).  of  tubes  acting  as  rectifiers  cannot  constitutes  a  reversed  flow  of  cur 

Theoretically,  (but  not  practically  be  reversed,  nor  can  the  current  rent  in  the  armature  becomes  a  nor 
because  of  hysteresis  or  permanent-  flow  through  the  tubes  be  reversed,  mal  direction  of  current  flow  throu^t  i 
magnet-like  retentivity  of  the  field  Whenever  the  load  on  the  motor  be-  the  tubes  so  that  there  is  a  circuit 
structure),  when  the  generator  volt-  came  of  such  an  overhauling  nature  path  through  the  tubes  for  the  fl  \ 
age  had  been  reduced  to  zero,  the  that  the  emf  of  the  motor  tended  of  reversed  armature  current, 
motor  speed  would  be  zero.  Then,  to  exceed  the  output  voltage  of  the  This  same  scheme  could  be 
the  generator  field  excitation  could  rectifier,  the  direction  of  current  (Contbn^ed  on  page  281) 
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FIG.  8 — Comparison  of  voltage  distribution  ior  rectification  and  inversion 
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Q  for  Unloaded 


oncentric  Transmission  Lines 


lignment  chart  makes  possible  rapid  determination  of  Q  and  sending-end  impedance  for 
ipper  concentric  cables  of  optimum  conductor  ratios.  Supplementary  chart  extends  results 
for  use  with  concentric  transmission  lines  having  any  ratio  of  conductor  diameters 


By  R.  C.  MIEDKE, 


Wan/iOifftoti,  Ik  C. 


HE  nomogram  on  the  following 
page  and  the  sapplementary 
,ves  below  are  designed  to  permit 
,v  determination  of  the  sending- 
1  impedance  Z„  as  well  as  the 
je  of  Q  for  unloaded  concentric 
■Victor  transmission  lines,  in 
s  of  the  resonant  frequency  and 
conductor  sizes.  The  charts  may 
applied  to  the  usual  concentric 
"^mission  lines  used  as  trans- 
Tikis.  filters,  or  transmission  net- 
iks.  which  are  either  an  odd  num- 
r  of  wavelengths  long  and  short- 


circuited  at  the  receiving  end,  or  an 
even  number  of  w'avelengths  long  and 
open  at  the  receiving  end. 

The  alignment  chart  of  this  Refer¬ 
ence  Sheet  has  been  drawn  to  apply 
to  a  concentric  line  of  copper  con¬ 
ductors  of  such  dimensions  (6/a  = 
3.6)  as  to  produce  maximum  Q.  The 
value  of  Q  is  independent  of  the  num¬ 
ber  of  quarter  wavelengths  of  line 
length.  To  use  the  alignment  chart 
for  a  line  of  optimum  dimensions,  it 
is  necessary  to  know  the  inner  radius 
of  the  outer  conductor,  6,  in  inches 


Plot  oi  multiplyinq  factor,  K,  for  concentric  tranimission  lines 
having  various  values  oi  inner  and  outer  conductor  diameters 


or  centimeters,  and  either  the  fre¬ 
quency  in  megacycles,  /,  or  the  wave¬ 
length  in  meters,  a,  at  vrhich  the  line 
is  operated.  A  straight  line  connect¬ 
ing  either  /  or  X  (on  the  scales  at  the 
right)  with  the  appropriate  value  of 
6  (center  scale)  and  extended  to  the 
scales  at  the  left,  will  indicate  the 
values  of  Q  and  Z,  for  the  line. 

The  value  of  Z,  given  in  the  align¬ 
ment  chart  applies  only  to  a  line  for 
which  b  a  =  3.6  and  for  a  line  only 
one  quarter  wavelength  long. 

To  extend  the  use  of  the  chart  to 
lines  for  which  6/a  may  have  any 
value  from  1  to  100,  it  will  first  be 
necessary  to  determine  Q  or  Z,  for 
a  line  for  which  b  ^a  =  3.6,  as  indi¬ 
cated  above.  The  values  of  Q  and  Z, 
thus  determined  must  then  be  multi¬ 
plied  by  the  factors  or  A'.^,  re¬ 
spectively,  determined  from  the 
graph  on  this  page,  for  the  desired 
value  of  6  a.  Maximum  value  of  Z. 
occurs  for  6/a  =  9.2. 

An  example  will  help  to  illustrate 
the  use  of  these  charts.  Assume  we 
have  a  transmission  line  whose  inner 
conductor  has  a  radius  of  i"  and 
whose  outer  conductor  has  a  radius 
of  V,  and  that  the  line  is  operated  at 
a  frequency  of  100  Me.  From  this 
data  we  have  a  =  1",  6  =  J",  6/a  = 
2,  and  /  =  100  Me.  Connect  the 
points,  /  =  100  Me  and  6  =  0.5  in., 
and  read  Q  =  1,080  and  Z.  =  105,- 
000  from  the  alignment  chart. 

From  the  chart  relating  K  with 
6/a,  for  6  =  2.0  we  find  that  A'g  = 

0.83  and  K„  =  0.44.  The  correct 
line  constants  are  then 

(/  =  K^Q  =.0.H3  X  l/»80  =  S9») 

Z’.=  KzJ..  =  0.44  X  105,000  =  46,200  oh  ma 
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The  contact  between  tube  and  socket  is  the  focal 


point  for  positive  authentic  transmission  of  sound. 
"Cinch  Sockets"  are  specified  for  those  communi¬ 
cating  systems  that  are  "delivering"  because  the 
contact,  the  King  Pin  positively  assures  electrical 
connection.  Constant  research  by  our  Engineers, 
proper  selection  of  alloys,  temper,  individual  tension 
tests,  sizing,  plating,  are  factors  insuring  reliable 
performance  of  each  CINCH  CONTACT. 


MANUFACTURING  CORPORATION  •  2335  west  van  Buren  St.. 


Chicago,  III 
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electromagnet,  strike  the  walls  of  tlj 
tube  when  they  try  to  negotir.  e  th 
bend. 

The  molecules  that  get  throUi?h  tk 
target  are  collected  by  a  metal  plat 
and  give  up  their  charge-^.  Tt 
charges  are  amplified  and  coiuited  h 
meters  that  indicate  how  many  moli 
cules  of  a  certain  weight  compri- 
the  gas  mixture. 

At  the  present  time  certain  anah 
ses  of  this  type  require  from  fiftee 
hours  to  three  days  of  laborator 
work  by  from  five  to  ten  chemist 
The  mass  spectrometer  can  analvj 
a  complex  gas  molecule  in  fiftee 
minutes  and  is  said  to  be  more  accu] 
ate  than  other  methods. 


[!'f-  i 

I'/l  I 


Mass  Spectrometer  for 
Butadiene  Analysis 

Butadiene  molecules  are  built  ac¬ 
cording  to  definite  chemical  patterns 
from  carbon  and  hydrogen  atoms. 
During  this  molecular  assembly  proc¬ 
ess  the  composition  must  be  checked 
at  intervals  but  present  methods  are 
so  slow  that  the  batch  of  butadiene  is 
often  finished  incorrectly  before  the 
analysis  is  completed.  A  mass  spec¬ 
trometer  that  permits  speedy  analy¬ 
sis  of  the  gases  used  to  form  buta¬ 
diene  has  been  developed  by  Dr.  John 
A.  Hippie,  physicist  at  Westinghouse 
Research  Laboratories. 

The  heart  of  the  new  spectrometer 
is  a  glass  tube  a  yard  long  that  is 


Control  panel  of  the  electronic  mass  spec¬ 
trometer  used  for  analyzing  gases  formed 
in  making  butadiene,  principal  ingredient 
of  several  synthetic  rubbers.  The  instru¬ 
ment  analyzes  a  complex  gas  molecule 
in  fifteen  minutes 


Gas  molecules,  traveling  at  high  speed 
through  the  tube  shown  above,  are  sorted 
by  electromagnets  and  their  charges  meas¬ 
ured  for  chemical  analysis 

lined  with  metal  and  shaped  in  a 
quarter-circle.  Gas  molecules  are 
given  an  electrical  charge  at  one  end 
of  the  tube  and  forced  by  high  po¬ 
tentials  toward  the  other  end  at  a 
speed  of  a  million  feet  per  second. 
An  electromagnetic  field  is  arranged 
to  pull  at  the  speeding  molecules  so 
that  only  those  having  a  certain  mass 
or  weight  travel  down  the  center  of 
the  tube  and  around  the  curved  por¬ 
tion  to  pass  through  a  slot  in  a  metal 
target  at  the  end. 

Molecules  of  less  weight  are  at¬ 
tracted  to  the  metal  lining  of  the 
tube  before  they  reach  the  bend, 
while  heavier  molecules,  that  offer 
more  resistance  to  the  pull  of  the 


Welding  Monitor 

One  of  the  requirements  of  ar 
welding  is  that  the  length  of  the  ar 
be  maintained  at  a  definite  value.  A(i 
justment  of  the  proper  arc  lengi 
can  be  made  by  measuring  the  volt 
age  developed  across  the  arc.  In  thi 
respect  the  amount  of  voltage  is  no 
as  important  to  a  good  weld  as  th 
deviation  from  a  predetermine 
value.  This  deviation  can  be  indi 
cated  by  electronic  means  by  the  cir 
cuit  shown  in  Fig.  1. 

For  training  welding  students  i 
judging  the  correct  arc ‘length,  t\v 
small  bulbs  are  mounted  at  the  sid 
of  the  window  in  the  student’s  shid 
and  connected  by  cable  to  the  m(  n; 
tor.  When  the  arc  is  too  long,  th 
voltage  increases  across  the  arc  an 
the  bulb  at  the  right  of  the  wind' . 
begins  to  glow.  Its  brilliance  in 
creases  with  the  length  of  the  an 
When  the  arc  is  short  the  voltage  i 
low  and  causes  the  bulb  at  the  lef 
of  the  window  to  glow.  The  correc 
arc  length  is  obtained  when  i)'* 
bulbs  remain  dark.  A  duplicate  se 
of  bulbs  on  the  panel  of  the  monit 
permits  the  instructors  to  follow  th 
student’s  work,  as  shown  in  th 
photograph. 

For  convenience  the  circuit  is  ri 
duced  to  essential  components  i| 
Fig.  2.  The  .secondary  winding  o 
the  output  transformer  forms  | 
bridge  circuit  with  winding  T, 
the  power  transformer  and  the  bidli 
in  the  welder’s  helmet.  The  cunen 
from  winding  T-  is  adjusted  by  re 
sistor  Rj  to  a  value  ju.st  below’  thi 
necessary  for  the  indicator  bulbs  t 
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in  phase  or  180  degrees  out  of  j.ha 
with  the  voltage  across  dependii^ 
upon  which  voltage  in  the  plate  cir¬ 
cuit  is  the  larger. 

The  alternating  voltage  obtained 
from  the  tube  can  be  varied  in  arr. 
plitude  by  changing  the  bias  applie 
to  the  grid  of  the  tube.  De\iatio 
of  the  arc  voltage  above  and  belo\ 
the  normal  value  provides  this  i  hang.^ 
in  bias  for  the  tube. 


Fig.  1 — Complete  circuit  of  the  welding  monitor  manuiactured  by  the  A.  O.  Smith 
Corporation,  Milwaukee.  Wise.  Low  and  high  arc  conditions  are  indicated  by  in¬ 
candescent  lamps  in  a  bridge  circuit  arrangement  that  controls  current  flow  through 

the  lamps 


glow.  Voltage  from  the  output  trans¬ 
former  secondary  will  then  increase 
the  current  in  one  lamp  and  decrease 
it  in  the  other  depending  on  the 
phase  of  the  voltage  produced  by 
the  vacuum  tube  amplifier  with  re¬ 
spect  to  the  voltage  across  T-. 

Alternating  voltage  is  applied  to 
the  output  transformer  by  a  two- 
tube  amplifier  consisting  of  a  6J7G 
and  a  6F6G  power  amplifier  tube. 
Alternating  voltage  is  applied  to  the 
grid  of  the  6J7G  by  winding  Ti  on 
the  power  transformer  through  a 
voltage  divider  formed  by  capaci¬ 
tors  C,  and  C;. 


The  full  voltage  from  winding  Ti 
is  applied  in  series  with  the  d-c 
plate  supply  to  the  6J7G,  where  it  is 
180  degrees  out  of  phase  with  the  a-c 
plate  voltage  produced  by  the  6J7G. 
The  algebraic  sum  of  these  alternat¬ 
ing  voltages  will  therefore  be  either 


When  ready  for  use  the  welding  helmet 
is  attached  to  the  monitor  by  cable.  The 
indicator  lamps  are  mounted  ot  the  tides 
of  the  viewing  window 


The  arc  voltage  is  applied  to  a  re¬ 
sistor  network,  where  it  opposes  the 
direct  voltage  drop  produced  by  the 
main  power  supply  across  resistor  R 
The  balancing  voltage  is  maintained 
as  constant  as  possible  by  the 
VR-150-30  voltage  regulator  tube. 
The  differential  voltage  that  results 
is  fed  through  a  smoothing  filter  com¬ 
posed  of  /2,  and  Cj,  so  that  the  mean 
value  of  the  difference  voltage  be¬ 
comes  the  grid  bias  for  the  6J7G  tube 


6F6G  Dui-put  fr. 


Fig.  2 — Essential  portions  of  the  welding 
monitor  circuit  showing  how  the  arc  volt¬ 
age  is  used  to  control  the  grid  bios  on  a 
vacuum  tube 


A  welding  monitor  permits  the  instructor  to  check  the  student's 
adjustment  of  the  arc  length.  Small  lamps  flash  on  panel 
and  in  student's  helmet  when  arc  is  improperly  drawn 
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Beneath  their  many  inches  of  armor-plate,  Uncle  Sam's 
battlewagons  are  as  finely  co-ordinated  as  champion 
boxers  . . .  instantly  responsive  to  commands.  A  network 
of  nerves  . . .  the  lines  of  electric  communication  .  .  .  runs 
through  the  ship.  The  command,  "Battle  Stationsi"  is 
electric  .  .  .  literally. 

To  keep  these  nerves  alive  with  energy  is  one  of  the 
war  jobs  now  being  done  by  Stancor  Transformers.  When 
peace  is  won,  American  industry  will  enter  a  new  age  of 
electronics  .  .  .  the  transformation  of  electric  power  to 
build  and  serve  a  happier  world.  Stancor  engineers  are 
preparing,  by  foresighted  research,  to  serve  the  needs 
of  peace  after  victory. 
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tween  the  ring  and  the  coil,  and  substantially  constant  over  a  vide 
thereby  effect  variation  in  the  in-  variation  of  temperature.  By  proper 
ductance  of  the  coil  as  a  whole.  design  of  the  unit,  it  may  also  be 
The  assembly  essentially  com-  used  to  effect  controlled  variation 
prises  a  tuning  coil  unit  1.  and  a  of  the  effective  coil  inductance  In 
closed  conductor  2  supported  at  response  to  increments  of  tempera¬ 
ture  change. 


one  end  of  the  coil  unit  for  rotation 
on  a  shaft  3,  but  held  at  an  angle 
of  about  46°  with  respect  to  the 
axis  of  the  coil  unit  at  normal  tem¬ 
perature  by  means  of  a  bimetallic 
thermosensitive  spiral  4  having  its 
inner  end  connected  to  the  shaft  3 
and  its  outer  end  affixed  to  the 
closed  conductor  2. 

The  ring,  bimetallic  spiral  and 
shaft  assembly  are  carried  in  a 
and  controls  the  degree  of  amplifica-  bracket  5  which  straddles  the  edge 
tion  of  the  tube.  6  of  the  coil  unit  and  is  connected 

The  monitor  includes  a  switching  to  the  coil  form.  This  bracket  is  ad- 
circuit,  detailed  in  Fig.  1,  that  per-  justable  in  relation  to  the  edge  6 
mits  reversing  the  polarity  of  the  and  thus  provides  for  ready  adjust- 
terminals  without  changing  the  leads  ment  of  the  ring  2  axially  in  rela¬ 
te  the  electrodes.  One  position  on  tion  to  the  coil,  to  vary  the  amount 
this  switch  permits  the  instrument  of  compensation  required  as  the 
to  be  used  on  a-c  welding  circuits  by  temperature  changes, 
connecting  the  primary  of  a  trans¬ 
former  to  the  arc  electrodes.  The 
transformer  secondary  winding  feeds 

a  6ZY5G  connected  as  a  full-wave  2 

rectifier,  to  obtain  the  d-c  voltage  re-  / 


Sending  Train  Orders  by 
Facsimile  Telegraphy 

“The  bulk  of  overhead  wires  criss- 
crossing  the  continent  are  destined 
to  come  down  and  be  replaced  by 
radio  and  light  beams,”  in  the  opin¬ 
ion  of  F.  D.  D'Humy,  Western  Un¬ 
ion  vice  president,  at  a  recent  hear¬ 
ing  before  the  FCC.  He  referred  to 
the  possible  postwar  use  of  radio  and 
light  beams  for  telegraphy  and  Tele¬ 
fax,  the  automatic  transmitter  and 
recorder  system  recently  plated  in 
operation  by  Western  Union  to  han¬ 
dle  train  orders  for  American  rail¬ 
roads. 

The  facsimile  transmitter  of  the 
new  system  is  described  in  a  recent 
issue  of  Electrical  Communication. 
and  is  pictured  in  the  accompanying 
illustration. 


Rear  Ttew  showing  chensis  of  wolding 
monitor.  Arrows  indicerto  screwdriTor  ad- 
iustmonts  of  potentiometers 


The  transmitter  oper- 


Temperature-Compensated 
Wavemeter  Coil 

By  E.  O.  Thompson 

Knoinvering  Dept. 

1‘hilvo  tfaitio  Televiition  Corp. 
Philadelphia,  Pa. 


The  compensated  coil  assembly  utilises  a 
thermostatic  spiral  to  rotate  a  metal  ring 
and  vary  inductance.  Numbers  indicate 
the  parts  described  in  the  text 


Wavemeters  used  by  the  Army  and 
Navy  to  adjust  transmitters  are 
required  to  maintain  their  accuracy- 
in  .spite  of  temperature  and  humid¬ 
ity  changes.  This  is  accomplished  in 
the  device  to  be  described  by  em¬ 
ploying  a  thermostatic  control  to 
compensate  for  changes  of  induct- 
tance  in  the  coil  of  the  resonant 
circuit  of  the  wavemeter. 

The  device  comprises  a  conduct¬ 
ing  ring  which  is  placed  in  the 
magnetic  field  of  an  inductance  coil. 
The  ring  is  thermostatically  con¬ 
trolled  to  change  its  angular  rela¬ 
tion  with  respect  to  the  axis  of  the 
coil  in  response  to  temperature 
changes.  Such  changes  in  angular¬ 
ity  vary  the  degree  of  coupling  be- 


Once  the  device  is  adjusted  to 
obtain  the  desired  effective  induc¬ 
tance  of  the  coil  at  normal  ambient 
temperature,  a  rise  in  the  normal 
temperature,  tending  to  increase 
the  coil  inductance,  affects  the  bime¬ 
tallic  spiral  which,  in  turn,  rotates 
the  conducting  ring  2  toward  a  po¬ 
sition  more  nearly  parallel  with  the 
turns  of  the  winding.  This  increases 
the  coupling  between  the  ring  and 
the  coil  and  maintains  the  effective 
coil  inductance  constant.  On  the 
other  hand,  a  decrease  in  the  nor¬ 
mal  temperature  acts  on  the  bime¬ 
tallic  spiral  to  rotate  the  conduct¬ 
ing  ring  in  the  opposite  direction 
and  decreases  the  degree  of  coup¬ 
ling.  In  this  manner  the  effective 
inductance  may  be  caused  to  remain 


Automatic  transmitter  for  facsimile  tele¬ 
graphy.  The  square,  black  block  on  tha 
message  blank  synchronizes  the  scanning 
drums 


Bditor’a  Hole:  Mr.  Thompson  and  David 
Sunstein  of  the  Phileo  factory,  hia  collabo¬ 
rator  in  developing  this  device,  were  officially 
cited  for  their  work  by  the  Board  for  Indi¬ 
vidual  Awards  of  the  War  Production  Board. 
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STYRON  SIMPLIFIES  MOLDING 
OF  TRANSPARENT  CASE 

Ease  of  fabrication  ranks  high  on  the 
list  of  outstanding  Styron  character¬ 
istics.  By  using  this  thermoplastic  infic- 
tion  molding  material,  one  cavity  for 
each  part  is  sufficient  for  producing 
the  housing  illustrated  above.  Faster 
molding  cycles  are  also  possible.  Thus, 
through  Styron,  the  cost  of  fabricating 


Limit  switches,  specifically  designed  for  modem  machine 
tools,  call  for  complete  precision  in  both  design  and  fabrica¬ 
tion.  To  the  limit  switch  manufacturers,  the  Square  D  Com¬ 
pany,  and  to  the  molders,  the  Kampa  Manufacturing  Company 
of  Milwaukee,  this  demand  for  accuracy  pointed  to  Styron— 
Dow's  transparent  plastic  used  for  the  molded  case. 

Styron  was  selected  because  it  possesses  the  electrical  prop¬ 
erties,  heat  resistance  and  dimensional  stability  required  for 
precision  performance.  Its  outstanding  insulating  qualities 
eliminate  any  tendency  toward  carbonization  or  carbon 
tracking  from  the  small  arc  produced  at  the  contacts.  In  addi¬ 
tion,  Styron's  complete  transparency  permits  visual  inspection 
of  the  mechanism  and,  at  the  same  time,  permanently  seals 
the  unit  against  tampering. 


ir 

Precision  in  Plastics 


equipment  is  reduced,  and  production 
volume  increased. 


THE  DOW  CHEMICAL  COMPANY,  MIDLAND,  MICHIGAN 

New  York  •  St.  Louis  •  Chicago  •  Houston  *  San  Francisco  •  Los  Angeles  •  Seattle 
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CHEMICALS  INDISPENSABLE 
TO  INDUSTRY  AND  VICTORY 


listening 
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CALLITE  TUNGSTEN  CORPORATION 


ates  on  a  carrier  frequency  of  .;5oo 
cycles  and  uses  a  drum  speed  of  180 
rpm  and  a  line  advance  of  1/100  mch 
per  revolution,  adopted  as  standard 
constants  for  facsimile  equiptnent 
by  Western  Union  to  permit  can¬ 
ning  the  entire  message  blank  in  two 
minutes.  It  requires  for  operation  a 
two-wire  line,  a  ground  connec  tion, 
and  a  50  to  60  cycle,  115-volt  supply. 
The  associated  recorder  require  s,  in 
addition  to  the  line  pair  and  ground 
connection,  a  similar  power  source 
whose  frequency  is  synchronous  with 
that  of  the  transmitter. 

Over  the  line  circuit  flows  the 
facsimile  tone  signal  as  well  as  the 
d-c  control  currents.  The  ground 
return  also  functions  for  the  control 
circuits.  The  facsimile  tone  signals 
are  applied  to  and  taken  from  the 
line  pair  through  capacitors  to  sep¬ 
arate  the  a-c  and  d-c  circuits. 


ACHIEVEMENT 
TO  WHICH  CALLITE 
CONTRIBUTED 


Designed  for  the  5-tube  amplifier  of  the  Sonotone  hearing  aid,  these  mini¬ 
ature  tubes  enable  thousands  of  handicapped  people  to  serve  the  nation’s 
war  effort.  Not  much  bigger  than  thumb-nail  size,  these  tubes  have  a  man- 
sized  job  to  perform.  That’s  why  Sonotone  specifies  C-T  molybdenum  wire 
for  the  grids  of  these  tiny  tubes. 


The  uniformly  excellent  working  properties  and  complete  freedom  from 
oxidation  makes  C-T  fine  molybdenum  wire  a  "must”  in  such  critical  ap¬ 
plications  as  the  Sonotone  miniature  tubes.  Molybdenum  wire  is  but  one 
of  a  large  family  of  specialized  Callite  products  for  electronic  tubes  and 
incandescent  lamps.  Other  Callite  products  —  all  the  result  of  years  of  spe¬ 
cialization  and  incessant  research  —  are  listed  below.  Our  engineers  will  be 
glad  to  cooperate  with  you  on  your  specific  requirements. 


Essential  components  of  transmitter  ior 
railroad  facsimile  teleqraphy 


The  circuit  of  the  transmitter  is 
shown  in  simplified  form  in  the  dia¬ 
gram.  A  relay  in  one  connecting  line 
wire  permits  certain  functions  of  the 
transmitter  to  be  controlled  by  the 
receiving  recorder.  A  similar  relay 
in  the  other  line  wire  permits  certain 
functions  of  the  recorder  to  be  con¬ 
trolled  by  the  transmitter.  These 
line  relays  are  three-position  polar 
relays,  the  position  being  determined 
by  the  polarity  of  the  d-c  potential 


Specialists  in  the  manufacture  of  Hard  Glass  Leads,  Tungsten 
and  Molybdenum  Wire,  Rod  and  Sheet,  Formed  Parts,  and 
other  components  for  electronic  tubes  and  incandescent  lamps. 


mmAHCH  orriccst  ewfcaoo  •  cLtvtLAMo 
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mt  writes  by  ear 


For  years.  Shore  Engineers  have  relied  upon  accurate  and 
scientific  measurement  in  determining  microphone  perform¬ 
ance.  They  do  not  rely,  alone,  upon  listening  or  point  by 
point  measurement. 

Shure  Engineers  designed  this  Automatic  Curve  Recorder 
to  plot  the  operating  characteristics  of  our  microphones.  It 
writes  by  ear. 

This  and  other  advanced  testing  techniques  have  enabled 
Shure  to  meet  and  often  exceed  the  rigid  requirements  of 
microphone  design  demanded  by  the  Army  and  Navy.  You 
will  have  every  right  to  expect  new  standards  in  microphone 
performance  after  the  war  is  won. 


SHURE  BROTHERS,  225  West  Huron  Street,  Chicago 

Designers  and-  Manufacturers  of  Microphones  and  Acoustic  Devices 
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No  RF  Circuits 
and  plenty  of  output 


in  this  stable,  accurate 
audio  frequency  oscillator 


Here’s  an  A.F.  oscillator  that  gets  down 
to  fundamentals:  sound  in  electrical  and 
mechanical  design — convenient  to  use — 
reliable  in  service.  Entirely  different  from 
beat  frequency  oscillators,  it  develops  out¬ 
put  voltage  directly  at  the  desired  funda¬ 
mental  frequency,  free  of  any  spurious 
signals  or  beats.  There’s  no  zero  adjust¬ 
ment.  Original  calibration  is  permanently 
"locked.” 

Range:  from  20  to  20,000  cycles.  Wave¬ 
form:  excellent  through  entire  frequency 
range,  even  with  large  changes  in  line 


voltage.  Accuracy:  within  3%  or  1  cycle. 
Output  impedance:  five  convenient  values 
— 10,250,500,5000  ohms  and  high  (con¬ 
trolled  by  selector  switch).  Output  con¬ 
trol:  continuously  variable  from  zero  to 
maximum.  Output  power:  approximately 
•5  watts,  ample  for  all  ordinary  purposes. 

This  truly  fine  instrument  may  be  the 
answer  to  many  of  your  problems  in  audio 
frequency  measurements.  It,  and  many 
others  from  the  Jackson  line,  are  "/»  the 
service”  now.  They’ll  again  be  widely 
available  when  victory  has  been  won. 


j  applied  at  the  other  end  of  the  1 
I  If  the  potential  is  removed  from* 
j  line  the  relay  armature  stand.s  in ; 

;  center  position,  touching  neit> 
i  contact.  The  line  circuit  sho,ild  bi 
I  reasonably  quiet  pair  with  a  loss  i 
exceeding  25  db  at  the  carrier  f 
quency. 

Sequence  of  Operations 

When  the  starting  button  is  ( 
pressed,  power  is  applied  to  the  tra; 
mitter  and  a  tone  is  sent  over  t 
line  to  the  recorder.  This  tone  en 
gizes  a  relay  in  the  output  of  the 
corder  amplifier  and  connects  t 
power  line  to  other  units  in  the 
corder.  When  these  circuits  are  c n 
pleted  at  the  recorder  a  d-c  potent 
is  applied  to  one  line  of  the  pair,  ( 
erating  the  line  relay  at  the  tra 
mitter.  This  in  turn  illuminates 
i  panel  reading  “deposit  telegram” » 

1  opens  a  chute  into  which  the  rnessa 
I  blank  may  be  dropped.  The  possil 
I  ity  of  lost  messages  due  to  line 
!  equipment  failure  is  practically  e!i 
inated  by  this  return  impulse  fr: 

;  the  recorder  to  the  transmitter. 

When  the  message  is  dropped  ii 
the  chute  at  the  transmitter  it 
I  guided  between  an  idler  roller  ani 
I  drum.  The  idler  roller  “spikes”  t 
blank  on  a  row  of  projections  on  t 
drum.  In  passing  to  the  drum  t 
blank  operates  contacts  that  act' ; 
the  scanning  mechanism  and  al 
apply  a  d-c  potential  to  one  wire 
the  line  to  operate  a  relay  at 
recorder.  This  relay  sets  up  a  c 
cuit  which  acts  to  place  a  recoi  i 
blank  on  the  receiving  drum. 

Synchronizing  the  Blanks 

Above  the  writing  space  on 
I  special  transmitting  blank  is  prin: 
a  solid  black  “phasing”  square,  a 
this  is  the  only  mark  scanned  dur;! 
the  first  few  revolutions  of  the  b  ar 
When  the  phasing  square  is  m  a: 
the  tone  interruption  causes  a  rr! 
at  the  recorder  to  lock  up  and  -  rt 
gize  a  solenoid  that  moves  an  ia 
roller  against  the  recorder  drum.  T 
idler  roller  spikes  the  recei 
blank  to  the  drum  in  much  the  s’ 
I  manner  as  was  done  at  the  tia: 
I  mitter. 

In  passing  onto  tha  drum  : 
blank  operates  conta^’ts  that  start  ’ 
scanning  drum  revolving  and  p 
tion  the  recording  stylus  on 
blank.  After  the  blank  is  phased 
the  drum,  and  while  the  me.'^.sage 
being  recorded,  a  light  bulb  and 


All  Jackson  employees — 
ajull  100% — are  buying 
Wat  Bonds  on  a  payroll 
deduction  plan.  Let’s  all 
go  all-out  for  Victory. 


SON 

Kf'ine  ^i€ctuc€d 

THE  JACKSON  ELECTRICAL  INSTRUMENT  COMPANY.  DAYTON.  OHIO 
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DI-MlT  QUARTZ  CUTTING  MACHINES 


DI-MET  Model  80  Bosk  Unit. 


ARE  TWO  variations  of  tho 
jd^^^^^B^rsatilo  DI-MET  Modal 

just  adapted  to  quartz  cut- 
ospociofly  designad  far  quarts 
cutting  and  its  attendant  problems!  Both 
models  incorporate  the  Felker  hydraulic 
retardant,  which  provides  many  operat¬ 
ing  benefits  of  more  importance  today 
than  ever  before  because  of  limited  quartz 
supplies. 


I  up  a  Cl 
i  recoi  u 


DI-MET  Model  80  with  HVCT-— 12  Rotary 
Toble  tor  accurate  orientation  of  mother  quartz  in  two  axes. 


ant,  blades  slide  smoothly  into  and  out  of 
the  quartz,  eliminating  frequent  wafer 
breakage  upon  completion  of  the  cut  and 
greatly  increase  the  cutting  life  of  blade! 

If  you  want  smoother  cutting,  minimized  vibration, 
MORE  PRODUCTION,  MORE  ECONOMY,  get  com¬ 
plete  information  on  the  DI-MET  Model  80*  quartz 
cutting  machine!  Fully  described  and  illustrated  in 
our  catalog— write  for  your  copy! 


Tests  prove  that  diamond  abrasive  wheels  cut  more 
efficiently  and  accurately  when  only  sufficient  pres¬ 
sure  is  employed  to  maintain  a  light,  firm  contact 
with  the  work.  Excessive  pressure  does  not  increase 
rate  of  cut  but  causes  buckling,  deviation  from  a 
true  cut,  wafer  breakage  and  shortened  blade  life. 

The  Felker  hydraulic  retardant  overcomes 
these  difficulties.  It  controls  down-feed  to 
any  desirable  rate,  maintains  a  UNIFORM 
cutting  speed  from  start  to  finish,  limits 
cutting  pressure,  and  prevents  ^ 
crowding  and  buckling  of  blades 
with  their  accompanying  faults.  01 

Furthermore,  by  using  the  retard¬ 


*Mod*l  120  ia  comparable  lo  Model  80  in  design  or>d  chorocterislics 
but  has  increased  capacity  tor  extremely  large  quartz  and  tor 
special  work.  Both  Models  80  and  120  are  available 
^  (1)  as  basic  units,  (2)  with  Rolling  Tables  tor  tasi 

^  through -teed  operations,  (3)  with  Rolling  Tobies  and 

HVC-12  Rotary  Tables,  (4)  with  HVCT-12  Rotory  Tables. 


me.'^sage 
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RICHARDSON  COMPANY 


•  NO'ANA^Ot 


totube  act  to  cause 


a  rn-it;  r  to  dr. 
another  blank  from  a  roll  and  in; 
position  for  the  next  messaj^e. 

Recording  of  the  message  pi  cp^; 
until  the  writing  space  is  sc  nne 
at  which  time  a  contact  is  m;>de  t 
movement  of  the  transmitter  ea 
riage  which  removes  the  d-c  iKitei 
tial  from  the  line  and  relea-es  thi 
line  relay  at  the  recorder.  Rel  asin 
this  relay  energizes  a  magnet  tha 
has  a  projection  attached  to  it 
armature.  This  projection  slips  ui 
der  the  leading  edge  of  the  receivin 
blank  and  peels  it  from  the  spike 
holding  it  to  the  drum.  A.s  the  blan 


A  t'*'-'  -/  Logan 


Haudling  Train  Ordug  1 

i 

In  the  distribution  of  train  orde  j 
a  transmitter  and  several  recorde  i 
are  connected  by  a  single  line  pai 
The  desired  recorder  is  selected 
operating  a  telephone-type  dial 
the  transmitter.  A  selector  circu 
in  each  recorder  unit  then  turns 
the  line  amplifier.  When  the  tu 
are  heated  sufficiently  the  reenrdi 
mechanism  is  turned  on  by  the  to 
signal.  A  motor-driven  code  wh 
is  also  actuated  by  the  selector  ci 


Oft  the  rolls  keeps 
seratehes  off  the  sheets 


Stainless  steel  and  aluminum  sheets, 
which  are  today  almost  worth  their 
weight  in  gold,  start  their  trip  to 
fabricators  over  roller  conveyors  like 
this.  Protecting  the  sheets  from  mars 
orscratches  are  sections  of  INSUR OK 
affixed  to  the  rolls.  This  is  but  one  of 
the  many  ways  in  which  Laminated 
INSUROK  was  used  to  solve  prob¬ 
lems  before  the  war — is  helping  to 
solve  them  now. 

In  addition  to  the  many  spectacular 
wartime  uses  to  which  INSUROK, 
molded  and  laminated,  has  been  put 
by  the  armed  forces,  it  is  widely  used 
for  many  commonplace  articles — 
things  that  you  see  and  use  every  day. 
For  scores  of  products  for  the  home, 
the  office,  the  factory,  INSUROK  can 


effect  numerous  manufacturing  econ¬ 
omies,  can  do  things  which  could  not 
heretofore  be  done,  can  solve  many 
a  postwar  problem  effectively  and 
economically. 

Richardson  Plasticians  can  help 
you  select  the  grade  of  Molded  or 
Laminated  INSLIROK  best  suited  for 
any  mechanical,  electrical  or  chem¬ 
ical  applications.  They  will  be  glad 
to  suggest  the  commercial  or  special 
grade  to  meet  all  the  conditions 
under  which  your  present  or  post- 
w'ar  product  will  perform.  Write  for 
complete  information. 


A  MILES-PER-WATT  record 
0.82  is  claimed  by  FM  stah 
W75C  of  Chicago  a.s  a  long-dixta 
FM  thousand- unit’ 


record  for 
ba-xed  upon  a  report  of  fairly  re(, 
lar  reception  by  a  listener  iv  GrC’ 
%nlle,  R.  /. 
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HERE’S  ANOTHER  EXAMPLE 
OF  SCOVILL  COLD-FORGING 
SKILL  THAT  MAY  SOLVE 
YOUR  PROBLEM 


mV'' 


SCOVILL  Manufacturing  Company 
Waterville  prooJcts  Division 


WATERVILLE  48,  CONN. 


TEL.  Waterbury  3-3151 


The  contact  point  illustrated  is  one  of  many  important 
war  jobs  here  at  Scovill.  Like  all  war  work  (and  post¬ 
war,  as  well)  savings  in  materials— money— motioiis  are 
vitally  important.  Scovill's  cold-forging  "know  how" 
delivers  them. 


These  contact  points  are  made  with  but  two  cold-forg¬ 
ing  operations,  plus  threading.  The  product  shows  the 
ingenuity  required.  This  contact  point  itself  will  not  solve 
your  problem— but  it  proves  a  cold-forging  "know  how" 
that  probably  can  do  so. 

We  are  going  to  continue  to  keep  Scovill  standards  of 
production  on  the  same  high  level  after  the  present 
war  crisis.  However,  if  your  needs  for  "special"  or 
"standard"  fastenings  are  immediate,  consult  our  near¬ 
est  office  listed  below.  Even  if  our  current  war  com¬ 
mitments  should  not  permit  us  to  meet  your  immediate 
requirements,  our  Fastenings  Expert  may  still  be  able 
to  assist  you  with  your  problems— he  will  also  welcome 
the  opportunity  to  serve  you  on  your  post-war  needs. 


3  TIMES  ACTUAL  SIZE 


“Know  how"  proof  #13 
. . .  more  each  month 


/lUa: 


It  may  be  of  service  to  others  in 
your  organization  if  you  route  this  on.  Thank  you. 


Improyised  Memorizing 
Machine 

Replacement  of  Arhatube  Wb 
INGS  in  a  d-c  motor  with  paper  ( 
pacitors  connected  to  the  comniutai 
bars  gave  Westinghouse  en/inet 
a  memorizing  machine  capable 
remembering  electrical  detaila 
arc  backs  in  ignitrons  long  cnou 
for  an  oscillograph  to  get  up 
operating  speed. 

There  is  as  yet  no  way  to  forec 
the  exact  time  when  an  Igniti 
will  arc  back  (pass  current  in  I 
reverse  direction,  so  electrons  fl 
from  anode  to  cathode  and  there 
no  rectifying  action).  It  is  irnpr 
tical  to  keep  the  oscillograph  ri 
ning  and  expose  hundreds  or 
thousands  of  feet  of  film  wr 
waiting  for  the  trouble  to  occur,  a 
it  is  impossible  to  utilize  the  : 
back  itself  to  start  the  osciliogra 
,  since  the  action  lasts  for  only  oi 
I  sixtieth  of  a  second  and  film  cam 
be  brought  up  to  operating  spf 
:  fast  enough  to  catch  even  a  p^rti 
:  of  the  desired  picture. 

A  memorizing  time  of  one-thii 
eth  of  a  second  is  long  enough 
1  the  oscillograph  to  get  up  to  sp< 

'  after  receiving  a  “go-ahead”  sigr 
This  time  was  obtained  by  drivi 
the  memorizing  machine  at  18 
rpm  or  30  rps  with  an  electric  nn  j 

Two  graphite  brushes  rub  at'a'i 


•  In  the  manufacture  and  assembly  of  your  equipment,  you  save  time  with  Jefferson 
Bectric  Transformers — because  correct  basic  engineering  insures  your  getting 
exactly  the  transformers  to  fit  the  job — and  skilled  experienced  craftsmanship 
assures  uniformity,  whether  you  need  one  hundred  or  one  hundred  thousand. 

Of  still  greater  importance,  time  is  saved  on  the  job, — and  on  the  battle  fronts, 
where  reliability  and  performance  of  Jefferson  Electric  Transformers  have  resulted 
in  a  clean  record  with  time  saved  again  because  of  reduced  amount  of  servicing  or 
replacing. 

To  the  men  in  the  fighting  forces,  Jefferson  Electric’s  production  of  Transformers 
means  better  communication  system  and  radio  equipment.  To  those  manufacturers 
whom  our  ntodem  facilities  make  it  possible  to  serve, — the  suggestions  and  co¬ 
operation  of  our  specialized  transformer  engineers  will  aid  in  arriving  at  appro¬ 
priate  designs  to  accomplish  desired  results  reliably.  JEFFERSON  ELECTRIC  COM¬ 
PANY,  Bellwood  (Suburb  of  Chicago),  Illinois.  Canadian  Factory:  60-64  Osier 
Ave.,  W.  Toronto,  Ont. 


Battery  of  memorizing  machinei  (in’ 
by  a  single  electric  motor,  used  to  i)‘ 
electrical  records  oi  voltages  existisf 
various  ports  of  an  ignitron  tubs  dd 
an  ore  back.  Capadtors  replace  cc:: 
tors  in  the  armature  slots  oi 
machines 
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The  Hytron  807 — peacetime  all-purpose  favorite — is  now  a  veteran.  Before  it  joins 
its  battle-scarred  brothers,  however,  like  all  Hytron  tubes  it  must  pass  Hytron  factory 
specifications  which  weed  out  the  4-F's  as  efficiently  as  Army  doctors  at  an  induction 
center.  Unless  a  Hytron  807  is  in  top  fighting  conaition,  it  never  leaves  the  factory. 
Let's  look  at  a  few  of  the  many  test  hurdles  it  must  surmount. 


bump  test 


Ever  stop  to  think  of  what  a  leaping,  bouncing  jeep  or  peep  can 
do  to  a  tube’s  "innards”?  One  answer  to  the  question  of  a  tube’s 
ability  to  withstand  such  punishment,  is  the  Bump  Test. 
Several  resounding  smacks  by  a  heavy,  swinging  hammer 
loosens  up  the  weak  sisters  pronto! 


A  ’’  PT"  boat  leaning  back  on  its  stern,  and  plowing  a  foaming 
furrow  through  steaming  tropical  waters  would  spell  disaster 
to  jpoorly-cemented  bases  ana  top  caps.  That  is  why  Hytron 
807 ’s  are  thoroughly  soaked  in  a  hot  bath,  before  they  are 
O.K.’d. 


LIFE  TEST 


Day  and  night,  Hytron  807’s  on  life-test  racks  are  proving  that 
they  can  give  long,  dependable  service.  Soaring  skyward  in  our 
big  bombers,  these  tubes  have  a  big  investment  in  men  and 
matmel  to  protect.  Long  after  the  big  fellows  have  been 
patched  for  the  last  time,  these  tubes  are  still  doing  their  jobs. 


Link-trainer  for  807’s  aspiring  to  tank  service  is  a  motor- 
driven  eccentric  arm  which  shakes  the  tube  like  an  angry  terrier 
while  a  v.t.  voltmeter  in  the  plate  circuit  records  the  ability  of 
the  elements  to  take  it  like  the  iron  men  who  ride  those  clank¬ 
ing,  thundering  monsters. 


HYTRON  TOLERANCES 


tighter  than  < 

No  manufacturer  makes  all  tubes  of  a  given  type  exactly  alike. 
Hytron  does  manufacture  its  tubes  to  tight  specifications  which 
insure  against  slight  inaccuracies  due  to  meters  and  the  human 
element.  Engineered  to  these  narrower  limits,  Hytron  tubes 
fit  exactly  the  circuit  constants  with  which  they  must  operate. 


CUSTOMER  TOLERANCES 
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If  %uve  ^een  Thittkiitej/lboyt 

D.  C. 

Power  Supply- 


Oeiignort  and  manufacturers  of  Copper  Sulphide 
and  Selenium  Rectifers,  Battery  Chargers  and  D.  C. 
Power  Supplies  for  practically  every  requirement. 


I  METALLIC 
^RECTIFIERS 
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the  commutator;  one  receiver  voi 
age  from  the  ignitron  and  f  edg 
to  each  of  the  armature  cap  tcit 
in  turn,  and  the  other  disc  uar 
these  capacitors  through  the  c 
lograph  after  their  respecti-  vj 
mutator  bars  have  complex  d  i 
revolution.  The  oscillograpi,  is 
in  motion  by  an  electronic  swiu 
which  is  closed  by  the  arc  b;ick, 
that  the  film  is  in  motion  whenev 
the  capacitors  on  the  rotating  an» 
j  ture  have  an  interesting  voltage  ’ 

I  tern  to  feed  to  the  oscillograph. 

,  The  faster  the  armature  i.s  rotate 
'  the  shorter  becomes  the  memorize" 
time  and  the  more  details  there  a 
of  the  surges  existing  in  N-aric 
'  parts  of  the  ignitron  tube  duriir 
arc  back.  Any  number  of  c 
pacitor-filled  armatures  can  ’ 
driven  by  a  single  motor  and  ue 
!  to  feed  stored-up  voltage  patter 
to  several  oscillographs  or  to  diffe 
ent  galvanometers  of  a  multi-elemv 
oscillograph. 


THE  BENWOOD  LINZE  CO. 


ST.  LOUIS, 
MISSOURI 


Selenium 


In  looking  ahead  for  better  ways  to  do  on  old  job  — or 
proper  ways  to  do  a  new  job  —  Engineers  ore  finding 
more  and  more  important  uses  for  Metallic  Rectifiers. 
Applications  once  thought  impractical  or  impossible  have 
been  proved  completely  suitable  of  Rectifier  use. 

B-L  Engineers  are  eager  to  help  you  develop  modern 
applications  which  combine  simplicity, 
economy,  and  efficiency.  Tell  us  your  / 
problems  involving  Metallic  Rectifiers,  /  'W 

D.  C.  power  supplies,  and  conversion  /  M 

assemblies.  We  shall  be  glad  to  help  /  I 

you  solve  them.  /  *-i  au!’  f"  / 


Remote  Adjustment  of 
Synchronous  Clocks 


Where  Frequent  Adjustment  ■ 
self-starting  synchronous  clocks 
necessary  to  keep  them  in  close  st- 
with  a  standard,  the  process  can  I 
simplified  without  affecting  ac. 
racy  by  use  of  the  circuit  shown. 

A  standard  automobile  radio  v; 
brator  is  used  to  develop  140  vdl 
at  115  cycles  from  a  6-volt  d-c  sii; 
ply  having  good  regulation. 

If  the  clock  is  fast,  pressing  U 
pushbutton  halfway  in  will  reni' . 


By  Alvin  Leeman 


eiiivf  Ktiffim’vr,  Station  U'hHfl 
La  froMnf,  WiHroaniii 


ljuf  y 


Auto  6.3  V 

radio  Hlamenf 

vibraior  transformer 


WKBH  uses  this  circuit  with  cor  ra 
vibrator  to  supply  high  frequency  ^ 
remote  adiustment  of  synchronous  clad 


Worihinffion  For  Presidents 


Favorite  Son  Worthington's  name  has  just  been  introduced.  Around  and 
around  the  convention  door  go  the  delegates,  a'whooping  and  a'hoUering, 
hell-bent  for  putting  Worthington  across. 


BkBI 


To  BRING  the  dramatics  and  color  oi  America's  biggest  show— a  presidential  conven¬ 
tion — to  the  follcs  bark  home  will  be  another  oearetime  assianment  for  Electro-Voice 


ulTil 


*  tion — to  the  folks  back  home  will  be  another  peacetime  assignment  for  Electro-Voice 
Microphones.  Announcers'  broadcasts  will  be  heard  clearly  and  distinctly  above  an 
adjustable  volume  of  background  noise  that  may  be  retained,  if  desired. 


Fitting  easily  into  the  hand  or  attached  snugly  to  the  face,  weighing  barely  more 
than  a  whisper,  these  new  Electro-Voice  Microphones  are  incomparable  from  the  stand¬ 
point  of  stability,  articulation  and  reduction  of  background  noise.  We'd  like  to  tell  you 
more  about  this  radically  different  microphone  design  .  .  .  show  it  to  you.  Manufacturers 
of  war  equipment  may  receive  full  particulars. 


Make  your  present  equipment  last.  Submit  your  Electro-Voice  Microphone  to 
your  local  distributor  for  TEST  and  REPAIR  at  the  factory. 


BACK  THE  ATTACK  — SUPPORT  THE  THIRD  WAR  LOAN  DRIVE 


Slectko  mce  miccophones 


ICTRO-VOICE  MANUFACTURING  CO.,  INC.  •  1239  SOUTH  BEND  AVENUE  •  SOUTH  BEND,  INDIANA 

port  Division :  13  East  40th  Street,  New  York  16,  N.  Y.  —  U.  S.  A.  Cables:  ARLAB 


h 
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Ita,  to  SAW  Sim,  BRASS,*  IA8W 


Use  DQIWLE-LOCKING  PALNUTS! 

V^.v^'  - 


- 

Look  over  your  diiiffns!  Where* 
ever  you  now  jHb^  a  jam  nut — 
lockwasher  ana  nut— or  plain 
washer,  lockwasher  and  nut  .  .  . 
more  than  likely  you  can  replace 
with  a  single  Self-Locking  PAL- 
NUT.  This  saves  from  60  to 
80%  in  weight,  reduces  space, 
cuts  assembly  time  and  labor  up 
to  50%  .  .  .  while  giving  your 
product  unfailing,  double-locked 
security  under  vibration,  stresses 
and  shrinkage  of  parts. 

IMMEDIATE  DELIVERY 

can  be  made  on  PALNUTS,  in  a  wide 
range  of  sizes,  finishes  and  materials. 
Send  details  of  yonr  assembly  for  specific 
suggestions  and  samples  of  PALNUTS. 

SEND  FOR  PALNUT  MANUAL  NO.  2 

giving  full  details  of  Self-Locking 
PALNUT  principle,  advantages,  applica¬ 
tion,  types,  sizes  and  materials. 

THE  PALNUT  COMPANY 

77  Cerdler  St.  Irvington,  N. 


Self-Locking  PALNUTS  are 
single  thread,  spring  tempered 
locknuts,  accurately  formed  to 
fit  standard  screw  threads.  PAL¬ 
NUTS  are  light  in  weight,  re¬ 
quire  small  space,  apply  easily 
and  speedily  with  hand  or  power 
drivers,  withstand  high  tempera¬ 
tures  and  are  very  low  in  cost. 
They  have  been  used  for  over  15 
years  on  all  types  of  radio,  elec¬ 
trical  and  mechanical  assem¬ 
blies. 


DOUBLE  LOCKING  ACTION 

When  the  PAUTUT  U  tightened,  its 
arrhed  stotted  jaws  crip  the  bolt  like 
a  rburk  (B-B),  while  sprinc  tension  is 
exerted  upward  on  the  bolt  thread  and 
downward  on  the  part  (A-A),  securely 
locklnc  both. 


the  regular  116- volt,  60-cycle 
from  the  clock,  causing  it  to  stop 
The  button  should  be  released  aftei 
a  lapse  of  time  equal  to  the  a  nouir 
the  clock  is  fast. 

If  the  clock  is  slow  the  pushbuttoi 
is  depressed  completely.  This  re 
moves  the  regular  115-volt,  6  )-cycl( 
power  from  the  clock  and  applies  i 
volts  to  the  vibrator  power 
which  supplies  140  volts  at  115  cydo 
to  the  clock.  The  higher  frequenc; 
causes  the  clock  to  run  almost  twio 
as  fast  as  at  60  cycles.  The  buttoi 
should  be  depressed  slightly  mor 
than  twice  the  time  the  clock  wa 
slow.  For  instance,  if  the  clock  i 
3  seconds  slow  the  button  should  b 
pressed  until  the  clock’s  second  ban 
has  moved  7  seconds. 

Although  120  cycles  would  be  mor 
desirable  for  this  purpose  and  c& 
be  obtained  through  adjustment  o 
the  reed,  the  usual  factory  adjust 
ment  is  115  cycles  and  operation  i 
'  this  frequency  is  sufficiently  at 
;  curate. 

If  a  rugged  vibrator  and  a  6-vol| 
d-c  power  supply  having  good  regu 
lation  is  used,  several  identical  self 
starting  synchronous  clocks  can  b 
corrected  at  once.  This  is  of  pai 
ticular  advantage  in  radio  station 
that  use  this  type  of  clock  in  studif 
!  and  control  rooms.  All  clocks  ar 
then  wired  to  operate  from  one  a 
outlet. 

An  advantage  of  this  device  w 
an  oscillator  is  that -it  requires  n 
warm-up  period  and  consumes  n 
I  pow’er  until  needed. 


•  •  • 


Voltage-Stabilized  Bia^ 
Supply  for  Power  Tubesi 

When  voltage-stabilized  po 
supplies  are  employed  for  bias 
power  tubes  the  flow  of  grid  cun  i 
of  the  power  tube  is  in  the  rev  r 
direction  to  current  flow  in  1 
bleeder  resistor  of  the  bias  sui  a 
and  tends  to  remove  the  load  fi ' 
the  supply.  The  diagram  shows  1 
circuit  of  a  degenerative,  shunt-t  ;i 
voltage-stabilized  bias  supply  ;n 
maintains  a  65-volt  output  with 
very  close  limits  on  reverse  curie 
swings  up  to  200  milliamperes.  T1 
circuit  was  developed  by  George 
Pihl,  and  is  described  by  him 
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More  Accurately, 


More  EcononuccJly 


without  mechanical  movement  or  its  limitations 


Confrolling  •  Magnifying  •  Haating 
Rectifying  •  Counting  •  Trantferming 
"Saaing”  •  "Foaling” 


mu 


Modern  Measurements . . 


THE  ELECTRONIC  WAY! 


,  Communicating  •  Moaturing  •  Chocking 
Analysing  •  Actuating  •  Frotocting 
Tooting  •  Dotocting  •  Motching  •  Sorting 


Perhaps  no  single  type  better  illustrates 
the  indispensable  nature  of  the  Electronic 
Vacuum  Tube  throughout  science  and  in¬ 
dustry  than  RCA  Cathode-Ray  Tubes. 

Used  in  Oscillographs,  these  tubes  are 
pacing  the  way  to  new,  higher  standards  of 
measuring  anything  or  any  phenomena  that 
can  be  transformed  into  electrical  impulses 
—and  doing  it  without  mechanical  movement 
and  the  limitations  inherent  in  such  move¬ 
ment.  Every  day,  RCA  Cathode-Ray  Tubes 
are  proving  unexcelled  in  the  development 
and  production  of  war  materiel.  They  are 
being  used  in  such  widely  diverse  fields  as 
acoustics  and  vibration  studies  .  .  .  studies  of 
magnetic  phenomena  .  .  .  water-leak  tests 
. . .  geological  and  geophysical  investigations 
. . .  manufacturing  operation  tests . . .  ignition 
timiQg  and  adjustment  work  . . .  medical  and 


biological  research  .  .  .  engine-pressure  in¬ 
dications  .  .  .  power  plant  maintenance  .  .  . 
aeronautical  engine  synchronization  .  .  .  and 
a  host  of  others,  including  their  better-known 
applications  in  communications,  radio  and 
servicing. 

Other  RCA  Tube  types,  from  Phototubes 
to  Power  Tubes,  are  doing  equally  imponant 
jobs  contributing  to  the  war  effort  along 
entirely  different  lines— and  doing  them  so 
well  that  today’s  "De  It  the  Electronic  Way" 
becomes  far  more  than  a  slogan.  It  stands  as 
a  challenge  to  every  civilian  and  war  industry 
to  handle  countless  tasks  faster,  more  ac¬ 
curately,  or  more  economically  than  they 
have  ever  been  handled  before! 

RADIO  CORPORATION  OF  AMERICA 
RCA  Victor  Division,  Gran/eM,  N.  J. 


Tho  following  RCA  Tube  publications  ore  ovoil- 
oble  from  Radio  Corporation  of  America, 
Commercial  Engineering  Section,  Harrison,  N.  J. 

RCA  PHOTOTUBES  (booklet  on  request) 
RCA  POWER  AND  SPECIAL  PURPOSE 
TUBES  (catalog  on  request) 

RCA  TRANSMITTING  TUBE  GUIDE 
(Guido  35c  net) 


ES  FOR  INDUSTRIAL  EFFICIENCY 


Bulletin  No.  10  published  by  the! 
College  of  Engineering,  Northeast¬ 
ern  University,  Boston. 

In  the  conventional  shunt  tyi  e  of 
voltage  stabilizer  circuit,  two  2.\3 
tubes  can  produce  an  output  of  jii>out 
60  volts  when  handling  a  grid  cur¬ 
rent  swing  of  100  milliamperes.  With 
such  a  current  swing  an  output  volt¬ 
age  deviation  of  about  8  volts  akes 
place.  Using  the  same  tubes  in  the 
amplified  .shunt  stabilizer  circuit 
shown  in  the  diagram  the  chancre  in 
output  voltage  becomes  0.2  volt  with 
the  same  current  swing. 

Operation  of  the  Circuit 

When  the  circuit  is  used  to  supply 
bias  to  a  modulator  or  other  power 
tube  the  periodic  increase  of  grid 
current  causes  a  small  change  in  the 
output  voltage  of  the  stabilized  sup¬ 
ply.  This  change  in  output  voltage 
in  turn  is  applied  through  the  voltage 
regulator  tubes,  VR-150  and  VR-105, 
in  series  with  resistor  Pa,  to  produce 
increased  bias  on  the  grid  of  7„  a 
6J7  tube.  This  action  decreases  the 
plate  current  of  the  tube,  the  plate 
becoming  more  positive.  The  positive 
voltage  change  is  applied  to  the  grid 
of  Ta  and  effectively  lowers  the  plate- 
to-cathode  resistance  of  the  tube.  The 
lowered  resistance  permits  additional 
grid  current  of  the  power  tube  to 
flow'  through  T,  and  stabilize  the  cir¬ 
cuit. 


...the  Heritage  of  ^ 

Permoflux 

DYNAMIC  HEADPHONES 


When  the  need  came  for  a  better  performing  headphone, 
Permofliuc  applied  advanced  sound  repr^uction  principles  it  had 
developed  years  before. 

The  same  efficient  designs  which  had  established  Permoflux 
Acoustical  Products  as  leaders  in  many  fields,  provided  in  Permo* 
flux  Dynamic  Headphones  an  increased  measure  of  sensitivity 
and  improved  signal  audibility  under  every  operating  condition. 

While  Permoflux  Dynamic  Headphones  are  today  completely  in 
the  service  of  our  figyl^ig  forces,  the  coming  of  Victory  will  make 
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Changes  in  bias  Toltage  caused  by  re¬ 
verse  grid  current  flow  of  the  controlled 
tube  are  minimised  by  the  voltage  sta¬ 
biliser  shown  here 


To  minimize  the  deviation  of  out¬ 
put  voltage  necessary  for  operation 
of  the  system  the  change  of  resist¬ 
ance  of  Ta  is  made  large  for  a  small 
change  of  grid  voltage  of  T,.  Tube 
Ta  must  be  capable  of  a  total  current 
variation  of  from  10  to  210  ma  at  a 
plate  voltage  of  65  volts  without  hav¬ 
ing  its  grid  go  positive.  A  pair  of  type 
48  tubes  operated  in  parallel  as  tri- 
odes  can  pass  210  milliamperes  at  65 
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volti  and  zero  bias,  and  were  there¬ 
fore  used. 

Operating  potentials  at  various 
points  in  the  circuit  are  indicated  in 
the  diagram  and  are  referred  to  the 
negative  side  of  the  input  voltage 
source.  An  initial  current  of  10  ma 
through  the  48  tubes  is  permitted  to 
stabilize  the  VR-106  tube.  To  main¬ 
tain  this  current,  a  negative  bias  of 
26  volts  is  necessary  on  the  grids  of 
the  48  tubes.  Another  10  ma  is  al¬ 
lowed  to  flow  through  the  VR-160  for 
stabilization. 
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Chit*  of  doTiotioD  in  output  Toltage  tb. 
grid  curront  plotted  under  operating  con¬ 
ditions 

The  graph  shows  the  change  of 
output  voltage  plotted  against  grid 
current  of  the  power  tube.  The  rate 
of  change  of  output  voltage  is  ap¬ 
proximately  0.002  volts  per  ma  of 
current  flow,  according  to  the  slope 
of  this  curve.  This  is  the  same  re¬ 
sult  that  a  perfectly  regulated  source 
of  voltage  in  series  with  two  ohms 
would  produce. 

An  unstabilized  power  supply 
would  require  a  two-ohm  bleeder  re¬ 
sistor  to  obtain. this  result  and  the 
bleeder  would  be  obliged  to  dissipate 
more  than  two  kw  of  power. 


Hearing  Aid  Circuits* 

Two  METHODS  OF  connecting  a  Brush 
bimorph  Rochelle  salt  earphone  unit 
to  the  output  stage  of  a  hearing  aid 
amplifier  are  shown  in  the  diagram. 
One  circuit  contains  a  choke  as  the 
plate  load  on  the  vacuum  tube  and  is 
preferable  unless  a  transformer  with 
high-inductance  windings  is  avail¬ 
able.  A  choke  inductance  of  100  hen- 
rys  is  advisable  but  values  as  low 
as  50  henrys  may  be  employed.  Only 
one  blocking  capacitor  is  usually 
necessary,  but  an  additional  0.02  (if 
capacitor  is  shown  in  the  diagram 
and  may  be  incorporated  when  it  is 
desirable  to  isolate  the  receiver  from 
the  high  side  of  the  plate  battery. 

In  the  transformer  coupling  cir- 


For  Bitter  Sealing  and  Shielding 

rA  recently  developed  type  of  base  for  drov^n  steel  cose 
transformers  has  greatly  improved  sealing  ond  shielding. 

The  new  drawn  steel  base  has  a  deep  lip  that  is  stamped 
to  close  tolerance  with  the  case  interior  and  press  fitted 
to  position. 

The  results  are  a  deeper  internal  seal,  stronger  and  more 
uniform,  due  to  solder  seepage  into  the  fitted  seams, 
and  better  shielding  because  true  metal  to  metal — case 
to  base  contact  has  been  established. 

If  your  problem  is  one  of  finding  transformers  that  will 
withstand  unusual  conditions — Write  Today. 


cuit  the  secondary  of  the  oi  tput 
transformer  must  have  high  induc¬ 
tance  (50  to  100  henry s)  to  n  atch 
the  crystal  earphone  unit.  Unless 
the  coupling  impedance  is  high,  con¬ 
siderable  bass  response  will  be  lost. 
The  transformer  primary  input 
pedance  should  match  the  tubo.  im. 
pedance  at  1,000  cycles. 

Plate  current  and  plate  voltage  of 
the  amplifier  should  be  adjusted  bv 
varying  the  grid  bias  until  the 


neces- 


Brush  model  DJ  Rochelle  salt  crystal  re¬ 
ceiver  attached  to  plastic  insert  that  {its 
into  ear.  The  unit  has  a  diameter  oi  ^ 
inch  and  weighs  0.08  os. 


Choke  Output- 


equipped  wiih 


Coaxial  Cables 


The  SCR-299  high-powered  mobile  transmitter,  built  by  the 
Hallicrafter  Co.  and  equipped  with  ANDREW  coaxial  cables,  received  high 
praise  from  Generals  Montgomery  and  Eisenhower  and  their  men  as  they 
drove  Rommel  out  of  North  Africa.  Designed  to  meet  specific  high  standards 
of  the  U.  S.  Signal  Corps,  the  performance  of  the  SCR-299  has  surpassed 
the  greatest  expectations  of  military  radio  men.  It  is  highly  significant  that 
ANDREW  coaxial  cables  w’era  chosen  as  a  component  of  this  superb  unit: 
one  more  proof  that  the  name-  ANDREW  is  synonymous  with  quality  in  the 
field  of  antenna  equipment. 

The  ANDREW  Company  is  a  pioneer  in 
\  the  manufacture  of  coaxial  cables  and  ac- 

R  cessories.  The  entire  facilities  of  the  Engi- 

^  neei  ing  Department  are  at  the  service  of 

^  W  *  users  of  radio  transmission  equipment. 

^  a  Catalog  of  complete  line  free  on  request. 


Tronsformer  Outpul 


Frequency  -  Cyctes 


COAXIAL  CABLES 
ANTENNA  EQUIPMEN 


hearing  aid  amplifier  to  a  crystal  re 
ceiver  unit.  A  typical  response  curve 
for  a  Brush  model  DJ  crystal  hearing  aid 
receiver,  obtained  with  a  molded  ear-piece 
fitting  into  a  Brush  artificial  ear  with 
constant  voltage  applied  to  the  unit,  i» 
shown  below 
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No  single  tube  can  serve  the  many  and  diversified  applications  of  electronics 
in  war  and  industry.  Because  their  purposes  vary  widely,  so  must  size,  shape  and 
power.  Every  tube  has  its  mission  .  .  .  every  purpose  its  specially  designed 
and  engineered  tube.  RAULAND  engineers  have  dedicated  their  time  and  combined 
skill  to  the  development  of  electronic  tubes  for  the  unending  uses  of  this  new 
science  .  .  .  with  an  impressive  record  of  achievements  ranging  from  the  large 
cathode  ray  television  tube  which  made  possible  televised  projection  on 
15  foot  X  20  foot  screens  ...  to  the  tiny  tube  with  power  out  of  all  ratio  to 
its  size.  Forward  looking  research  is  ceaselessly  going  on  in  RAULAND 
laboratories  today  to  help  clear  the  way  for  industrial  progress  tomorrow. 


RADIO  ...SOUND 


COMMUNICATIONS 


Electroneering  is  our  business 
THE  RAULAND  CORPORATION  .  .  .  CHICAGO,  ILLINOIS 

yViar  Bonds  and  Stamps!  Rauland  employees  are  still  investing  10%  of  their  salaries  in  War  Bonds 
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PAPER,  OIL  AND  ELECTROLYTIC  CAPACITORS 

INDUSTRIAL 

CONDENSER 

CORPORATION 

1725  W.  NORTH  AVE.,  CHICAGO  22,  U.  S.  A. 


DISTRICT  OFFICES  IN  PRINCIPAL  CITIES 
QUICK  DELIVERY  FROM  DISTRIBUTOR’S  STOCKS 


sary  value  of  15  volts  rms  iindi« 
torted  output  is  obtained.  When  th 
amount  of  signal  is  maintained  dur¬ 
ing  operation  of  the  hearing  aid 
the  drop  of  output  with  temper atun! 
changes  can  be  compensated  by  aH 
justment  of  the  amplifier  senaitivitv 
control. 

The  response  characteristic  of  th> 
Brush  DJ  earphone,  shown  in  th^ 
diagram,  represents  a  pass  band  oi 
about  200  to  6,000  cycles,  entirelj 
adequate  for  hearing  aids,  herK, 
amplifier  components  need  not  hari 
die  anything  beyond  this  band.  Tht 
positions  of  the  peaks  are  of  iin 
portance  because  human 

rtt^porisi 

curves  vary  greatly.  Over  most  o 
the  useful  frequency  range  the  rt 
ceiver  may  be  considered  as  pure!' 
voltage  operated.  Another  BrusH 
unit,  the  model  DK,  has  a  peak  ex 
tending  up  to  3,500  cycles,  for  us 
where  hearing  drops  off  rapidl- 
above  3,000  cycles. 


Program  Quality  Analyzer 

By  determining  the  listener’s 
action  to  each  moment  of  a  bruadc;> 
program,  CBS  has  been  testing  pi  J 
gram  quality.  Ten  typical  listeners 
selected  from  the  broadcast  audier.u 
of  WABC,  are  placed  in  a  small  st 
dio  to  listen  to  a  recorded  pit^rrar:; 
Each  pei'son  is  given  two  pushbut 
tons  and  instructed  to  press  the  .'i  t  : 
I  button  when  the  program 
1  good,  and  the  red  button  when  i  <  r 
If  indifferent  to  any  portion  of  t; 
program,  no  buttons  are  pressed  d  : 
ing  that  portion. 

Individual  reactions  are  retoi  - 
on  a  tape  marked  with  vertical  lint 
indicating  seconds  of  program  tin.* 
The  tape  moves  while  the  record- 
program  is  played,  and  red  and  r  ’  -  ^ 
styli  record  the  various  reactions 
listeners  on  the  tape.  During  the  te 
a  trained  psychologist  watches  t 
tape  and  makes  notes  of  thereacti' 
so  that  he  may  question  the  listenei 
in  a  discussion  period  held  after  t 
test.  A  stenographic  record  of  th 
later  discussion  is  made. 

Each  program  is  tested  by  six 
more  groups  and  the  sixty  odd  i 
action  curves  that  result  are  analy- 
:  by  three  psychologists.  A  compb 
report  requires  about  a  month 
j  compile,  and  is  submitted  to  pi  ly  f" 
I  producers  and  writers  as  guides  ^ 
planning  future  programs. 
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'  m&N  ITU  electrons  .  .  .  revolvinjj  around 

flieir  nuclei  .  .  .  has  come  the  dawn  of  a  new  era.  In  this  developmetU  ...  a  hroatl 
experience  in  the  specialized  knowledge  and  hiiilding  of  Vcicuum  tubes  was  a  natural 
forerunner  of  Slater  s  electron  tube  progress.  And  Slater  research  continues  in  cap¬ 
turing  and  controlling  the  minute  electronic  currents  to  do  their  miraculous  tasks 
in  the  war  effort  .  .  .  and  for  the  peace-time  applications  when  victory  is  won. 
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SiATiiii  Eiiixrniic  Ik  Mfg.  Co. 


BROOKLYN,  NEW  YORK 


m  ACTURERS  OF  PRECISION  ELECTRONIC  TUBES  AND  INCANDESCENT  STREET  LIGHTING  LAAUPS 
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WiLCO  Products  are:  Contacts — Silver,  Platinum,  Tungsten,  Alloys,  Powder 


HAIRLII^E  PRECISIOIV  j  Diving  Amplifier 

By  D.  W.  Gellerup 

for  Air-Line  Duty!  ^ Milvcaukte  ^  ^ 


f 


The  diving  amplifier  equipment  to 
be  described  provides  two-way  com¬ 
munication  between  a  diver’s  tender 
station  on  the  surface  and  one  to 
two  divers.  The  equipment  was  de¬ 
signed  and  built  by  members  of  the 
staff  of  WTMJ-W55M,  the  Milwau¬ 
kee  Journal  stations,  at  the  request 
of  the  local  Navy  diving  school. 
Most  of  the  construction  work  was 
done  in  the  basement  workshop  of 
Herman  Lasche,  an  operator  at  the 
station.  Twenty-seven  portable 
units  have  been  accepted  by  the 
Navy  at  a  price  of  $200  each. 

Loudspeakers  serve  both  in  their 
normal  capacity  and  as  micro¬ 
phones.  The  system  is  normally  set 
up  for  transmission  of  speech  from 
all  connected  divers  to  the  tender. 
Switching  facilities  are  provided 
on  the  control  panel  to  select  and 
talk  to  any  one  diver  from  the  sur-! 
face  station.  Volume  control  is  also 
provided  to  make  more  intelligible 
the  speech  as  picked  up  under  vaiy- 
ing  pressure  conditions. 

★  Though  they  occupy  only  a  fraction  of  airplane  space,  WiLCO  Contacts  and 
Thermometals  mean  much  to  precision  flight. 


Metal.  Thermostatic  Metal — High  and  Low  Temperature  with  Llectncal  Ke- 
sistance  from  24  to  530  ohms  per  sq.  mil,-ft.  Precious  Metal  Collector  Rings 
for  rotating  controls.  Jacketed  Wire — Silver  on  Steel,  Copper,  Invar,  or  other 
combinations  requested. 


Circuit  ol  th«  amplifier  and  speaker 
switching  arrangement  ior  communicatinq 
with  divers 


★  Either  paired  with  the  correct  WiLCO  Thermometal,  or  used  alone,  WiLco 
Aeralloy  Aircraft  Magneto  Contacts  are  doing  their  part  to  assure  smooth 
airplane  performance  through  their  own  unfaltering  performance  under  gruel¬ 
ling  conditions  in  aircraft  magnetos. 


★  WiLco  Thermometals  (thermostatic  bimetals)  are  used  for  engine  oil 
controls,  compensation  in  voltage  regulators,  and  dependable  action  in  other 
precision  instruments. 


The  amplifier  is  housed  in  a 
heavy  formed  steel  case  plated  and 
painted  to  resist  corrosion.  Connec¬ 
tion  to  the  two  divers’  cables  is 
made  through  two  receptacles  at 
the  rear  of  the  amplifier  cabinet. 
These  receptacles  are  of  special  de 
sign  to  accommodate  the  standard 
Navy  diving  equipment  plug.  The 


★  A  SINGLE  SOURCE  OF  SUPPLY — Wilco  facilities  permit  manufac-  ^ 
turing  customers  to  secure  both  electrical  contacts  and  thermostatic  bimetal 
from  a  single  source.  This  is  important,  for  materials  from  these  two  groups 
are  frequently  used  in  conjunction,  as  parts  in  the  same  device.  The  most 
effective  use  of  one  necessitates  a  knowledge  of  the  other. 


★  Wilco  sales  and  engineering  representa¬ 
tives  are  familiar  with  both  Electrical 
Contact  and  Thermometal  application. 
Send  us  your  problems  for  analysis. 

The  H.  a.  Wilson  Company 
105  Chestnut  St.,  ISewarh,  N.  J. 
Branches:  Chicago  ★  Detroit 


★  Wilco  Thermometals  are  also  used  in  various  instruments  for  the  Army 
and  Navy — and  WiLCO  Electrical  Contacts  in  tank,  gun  and  ship  applications. 
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bowded  rubber 

MOUNTINGS 


Photographs  proving  strength 
ol  Lord  Shear  Type  Mountings 


0  .023  .030  .073  .100  .123  .130  .173  .200  .223  .230 

DCHECnON  M  MCHES 

The  curves  in  above  chart  indicate  deflections  obuined  from 
test  specimen  in  tension,  compression,  and  shear,  under  identical 
loading.  Note  the  much  greater  deflection  of  the  shear  stressed 
system,  resulting  in  a  softer  suspension  and  consequent  higher 
degree  of  vibration  isolation  efficiency. 


TO  i)htain  the  highest  degree  of  vibration 
control  or  isolation  efficiency,  a  flexible  sus¬ 
pension  must  be  employed  which  is  soft  in  the 
direction  or  directions  of  the  disturbing  forces, 
thereby  providing  adequate  axial  deflection,  and 
maintaining  ample  stability  in  directions  normal 
to  the  major  thrusts. 

The  only  mounting  design  which  incorporates 
these  features  is  one  in  which  the  rubber  is  stresied 
iu  shrar.  Rubber  in  shear  is  much  softer,  yields 
more  readily  than  in  tension  or  compression,  and 
consequently  greater  deflections  can  be  obtained 
from  a  given  size  rubber  element.  ^Sec  chart) 
Lord,  by  developing  and  perfecting  a  process 
for  forming  a  strong  and  uniform  bond  between 
rubber  and  metal,  has  been  able  to  apply  this  princi¬ 
ple  of  shear  stressed  rubber  to  two  basic  designs 
of  vibration  isolation  mountings,  plate  form  and 
tube  form,  and  other  bonded  rubber  products 
including  flexible  couplings,  torsion  bushings, 
radius  rod  joints,  turnbuckles,  and  diaphragms. 

This  process,  which  produces  a  bond  as  strong 
or  stronger  than  the  rubber: 

1.  Facilitates  the  manufacture  of  a  simple, 
rugged,  compact,  lightweight  mounting, 
allowing  full  shear  freedom  to  the 
rubber  element. 


2.  Will  bond  firmly  and  directly  to  various 
metals — Low  and  High  Carbon  Steels 
...  Alloy  Steels,  Brass.  Aluminum,  and 
Monel  Metal. 

3.  Produces  a  high  ratio  of  bond  strength 
to  working  stress  providing  an  ample 
factor  of  safety  under  all  loading 
conditions. 

Lord  Mountings,  in  plate  form  and  tube  form, 
with  snubbing  or  non-snubbing  features  are  made 
in  various  shapes  and  many  sizes,  with  load  ratings 
ranging  from  a  few  ounces  to  several  thousand 
pounds.  Millions  of  Lord  Mountings  and  other 
Bonded  Rubber  Products  are  being  used  in  almost 
every  type  of  military  and  naval  equipment,  as 
well  as  in  praaically  every  field  of  industry, 
providing  protection  against  the  harmful  effects 
of  shock,  vibration,  and  noise  translation.  Investi¬ 
gate  the  possibility  of  including  them  in  yo«r  new 
equipment  designs. 

Complete  information  covering  all  Lord 
Mountings,  as  well  as  an  engineering  discussion 
oa  aribcation  control,  is  contained  in  Bulletins 
103  and  104.  Lord  Vibration  Engineers  are  avail¬ 
able  for  consultation  on  your  design  problems. 
Write  today.  There  is  no  obligation. 


The  above  tests  were  made  using  a  Lord 
Tube  Form  Mounting-  O.  D.  x  4/'^''. 
Figure  one  shows  mounting  under  no  load. 
Figure  rsvo  shows  mounting  stressed  in 
sbinr  under  its  rated  load  of  2,200  lbs. 
Center  sleeve  is  depressed  Vj* .  Figure 
three  shows  same  mounting  under  50,000 
lbs.  h.ad  (press  capacity).  Center  sleeve 
is  depress^  shows  no  failure 

of  rubHier-to-metal  bond,  even  with  more 
than  ri)00%  overload. 


INVIST  TODAY  IN  BONDS  FOB  VKTOBY 


IT  TAKES  RUBBER  ipK  TO  ABSORB  VIBRATION 


LORD  MANUFACTURING  COMPANY 


ERIE,  PENNSYLVANIA 
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ClICTRIC  MFC.  COMPANY 

500  WEST  HURON  STREET.  CHICAGO.  III. 
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, .  ORIGINATODS  OF  TRU-FIOEIITY  AMPIIFIERS 


plugs  are  so  polarized  and  con- 
nected  as  to  prevent  the  inseition 
of  any  plug  in  the  wrong  receptacle. 
The  tender’s  speaker  unit,  of  the 
direct  radiator  type,  is  mounted  on 
the  front  panel. 

The  divers’  reproducers,  which 
mount  in  the  diving  helmets,  con¬ 
sist  of  small  permanent  magnet 
driver  units  with  a  suitable  mount¬ 
ing  bracket  and  protective  grille. 
These  speakers  have  an  impreg- 
nated  fibre  cone. 

Amplifier  Circuit 

The  amplifier  is  essentially  a  re¬ 
sistance-capacitance  coupled  cir¬ 
cuit  using  a  6J7  vacuum  tube  func¬ 
tioning  as  a  voltage  amplifier.  This 
stage  is  coupled  to  a  6F6  vacuum 
;  tube  in  the  output  stage.  The  input 
;  is  coupled  to  the  voice  circuits 
through  an  input  transformer.  The 
output  is  coupled  to  the  voice  cir- 
I  cuits  by  means  of  a  suitable  output 
'  transformer. 


T 
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One  oi  the  completed  ompliiien.  with 
which  continuous  monitoring  of  all  diTsn 
is  possible  from  the  diving  tender 

The  power  supply  from  which  the 
amplifier  is  designed  to  operate  is 
a  6-volt  d-c  source.  For  this  condi¬ 
tion,  a  vibrator-type  voltage  con¬ 
verter  is  used  to  secure  the  neces¬ 
sary  plate  voltage.  This  converter 
is  supplied  as  a  unit  mounted  on  the 
chassis.  Incorporated  in  this  unit  is 
a  self-driven  vibrator,  one  0Z4  or 
6X5  rectifier,  a  transformer,  and 
the  necessary  filter  chokes  and  ca¬ 
pacitors  to  remove  the  high  tran¬ 
sient  voltages  developed.*  by  the 
rapid  switching  of  battery  current 
by  the  vibrator. 

Control  Circuits 
Manually  adjusted  controls  for 
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Every  day  bombers  and  fighters  are  assembled  SPEED  NUTS  is  almost  impossible  to  calculate, 

with  more  and  more  SPEED  NUTS.  The  increased  And  the  man-hours  assembly  time  saved  runs 

use  of  SPEED  NUTS  rolls  them  off  the  line  into  millions.  Over  1 500  shapes  and  sizes  includ- 

faster  and  lightens  them  for  added  useful  load.  ing  many  new  ones  just  released.  Approved  for 

These  approved  self-locking  aircraft  nuts  grip  most  all  non-structural  attachments  by  U.  S.  Army 

the  screws  with  a  DOUBLE  SPRING-TENSION  Air  Forces  and  Navy  Department  Bureau  of  Aero- 

LOCK  that  resists  vibration  for  the  life  of  the  nautics.  Also  used  on  trucks,  jeeps  and  tanks, 

plane.  Write  for  our  new  book  No.  1 85,  illustrating  some 

The  tons  of  metal  conserved  with  the  use  of  of  our  very  latest  developments. 

TINNERMAN  PRODUCTS  INC.,  2106  Fulton  Road,  Cleveland,  Ohio 

IN  CANADA:  Wallaco  Bomei  Co.,  Lid.,  Hamillon,  Ontario  IN  ENGLAND:  Simmonds  Aetocenories,  Lid.,  London 
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FASTEST  THING  IN  FASTENIN  GS! 
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this  system  are  located  on  the  con¬ 
trol  panel.  These  consist  of  one 
volume  control,  two  switches  SWl 
and  SW2  for  controlling  the  direc- 
tion  of  transmission,  and  power 
switch  SW3.  The  volume  control  U 
provided  so  as  to  obtain  the  correct 
level  at  either  the  tender’s  or  the 
divers’  reproducers.  The  two  two- 
position  switches,  one  for  each 
diver,  provide  means  for  transfer- 
ing  the  divers’  reproducers  from  in- 
put  to  output  and  the  tender’s  re¬ 
producer  from  output  to  input. 
These  switches  are  so  connected 
that  the  normal,  or  unoperated,  po- 
.<iition  provides  speech  transmission 
from  all  connected  divers  to  the! 
tender’s  reproducer.  The  power! 
switch  provides  means  for  turning 
on  or  off  the  power  supply  to  the 
amplifier  while  it  is  still  connected 
ready  for  use.  This  must  be  turned 
to  the  “ON”  position  in  order  to 
apply  the  proper  operating  voltages 
to  the  amplifier  components. 


It  Does  the  Job  of  Several  Mikes  •  You  Can  Hold  It 
You  Can  Hang  It  •  You  Can  Mount  It  on  Standard  Stands 


SUB-ZERO  EQUIPMENT 


A  truly  multi'purpose  microphone,  which  can  do  the  job  of  two  or  more 
units.  It  fits  the  hand  snugly;  is  equipped  with  a  suspension  hook  for 
hanging  mike  applications,  stage  work  and  call  systems;  it  can  be  mounted 
on  any  standard  floor  or  desk  stand.  Especially  engineered  for  maximum 
voice  response  and  smooth,  natural  response  to  music  pick-ups.  Gunmetal 
or  chrome  type  finish. 

The  Turner  Han-D  is  equipped  with  a  contact  slide  switch,  for  easy  on-off 
operation. 

9X  Crystal  has  level  of  — 48  DB,  range  of  60-7,000  cycles. 

9D  Dynamic,  especially  recommended  for  use  under  bad  climatic  condi¬ 
tions,  intense  heat  and  rough  handling.  Level  — 50  DB  Range  60-7,000 
cycles.  With  7  ft  removable  cable  set,  available  in  200-250  ohms,  500  ohms 
or  hi-impedance. 


TURNER  THIRD  HAND  WITH  L-40  MIKE 


Leaves  Both  Hands  Free  for  Other  Jobs 

For  every  spot  where  both  hands  are  needed  on  the  job.  Turner 
^H'L40  ts  the  lightweight  unit  to  use  Defense  plants  use  it  for 
call  systems  Police  cars  need  it  for  better  communications.  The 
"Third  Hand"  holds  the  mike  close  to  the  mouth,  giving  tremen- 
SmIt  dous  volume  without  feedback. 

Equipped  with  Turner  L-^O  microphone  which  has  exception- 
ally  high  signal  level  Gives  more  intelligible  speech  reproduction 
and  minimizes  feedback.  Chest  sounds  are  damped  out.  Gunmetal 
or  chrome  type  hnish.  Level  — 48  DB. 

W  The  Turner  Third  Hand.  3'H,  slips  over  the  neck  in  a  jiffy. 

f'oose  neck  adjusts  mike  to  any  position  Can  be  used  with  long 
lines  as  traveling  mike  Window  demonstrators  find  VH 
indispensable.  Can  be  ordered  with  mike  switch  at  extra  cost. 
All  Crystals  Licensed  Under  Patents  of  the  Brush  Development  Co. 

Free  New  Turner  Microphone  Catalog,  showing 


Lt..  Col.  John  H.  Talbott,  commanding  oi- 
iicor  of  the  Anny  Qimotic  Lob.  is  shows 
checking  the  thermo-coupled  harness  won 
by  Pvt.  Donald  W.  Peterson.  This  hamsu 
has  eighteen  thermo-coupled  iunctions  re¬ 
cording  skin  temperatures  oi  the  soldier 
from  finger-tips  to  toes,  plus  another  har¬ 
ness  between  his  clothing,  all  connected 
to  recording  machines  by  multi-wired 
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MOLDED  IRON 
TRANSFORMER  CORES 


■ . .  another  Stackpole  development 
in  powder  metallurgy.  Designed  for 
transformers  and  chokes  where  con- 
^ot  inductance  is  required  over  a 
firen  frequency  range— also  where 
constant  inductance,  limited  only  by 
ib<  saturation  point  of  the  core,  is 
nteded  for  various  currents.  This 
itturation  point  can  be  predetermined 
to  meet  specific  conditions 


*  •-».  or  be«er. 

"Q”  30  P®  * 

V  \ncrea»e»  « 

\  ««>”“• ^  .,.d  : 

Stackpole  Insulated  Iron  Cores  mean 
new  standards  of  efficiency  for  applications  such  as  antenna 
'  or  oscillator  coils;  I-F  transformers  of  either  top  and  bottom- 
I  tuned  or  top-tuned  types;  permeability  tuning  (either  audio 
modulation  or  frequency  modulation):  transmitting  tuning 
,  and  others.  The  insulation  is  bonded  to  the  core  to  form 
an  integral  unit,  and  may  be  any  length  from  H”  up  to  l”. 
^  .  Core  diameters  of  .198",  .250",  and  .365"  are  produced 
i  as  ’’standard*’,  although  other  diameters  are  available. 


STACKPOLE  CARBON  COMPANY,  ST.  MARYS,  PENNA. 


INSUL/ATEP  IRON  CORES 


EVERYTHING  IN  CARBON  BUT  DIAMONDS  —  BRUSHES  (all  type,  tor  oil  roloting  mochine,)  —  CONTACTS  (oil  corbon, 
grophile  ond  compotilion  type,  —  ol,o  molded  rore  metol  conloct,)  —  ANODES  —  ELECTRODES  —  BRAZING  BLOCKS  —  BEARINGS  —  WELDING 
RODS,  ELECTRODES  AND  PLATES  —  RIPE  —  RACKING,  PISTON  AND  SEAL  RINGS  —  RHEOSTAT  PLATES  AND  DISCS  —  BRAKE  LINI.NG,  etc 


Electronic  Dehydration 
Removes  99  Percent  of 
Moisture  in  Food 

Removal  op  99  percent  of  th.;  nioii 
ture  content  from  vegetables  hs 
been  made  possible  for  the  first  tin 
by  a  high-frequency  dehy  iratin 
process  developed  by  Federal  Teli 
phone  and  Radio  Corp.  in  c  operj 
tion  with  the  Office  of  the  Q  lartei 
master  General  of  the  U.  S.  Arm 
Evidence  indicates  that  vegntahli 
dehydrated  to  this  extent  will  nj 
deteriorate  over  a  period  of  one^ 
two  years  even  in  hot,  humid  c, 
mates.  Soaking  in  water  restores  tS 
original  color  and  consistency,  afte 
which  the  vegetables  may  be  cooke 
and  served  the  same  as  fresh  vpg( 
tables,  with  normal  taste  and  .li  orn; 

The  new  process  involves  i  t  mo-, 
ing  about  80  percent  of  the  moistur 
initially  by  conventional  forced  h< 
air  drying,  leaving  the  vegetable 
pliable  but  without  formation  of 
tough,  blackened  skin  known  as  cas 
hardening.  The  vegetables  are  tht] 
compressed  into  bricks  and  r*  main 
ing  moisture  is  removed  electronif 
ally  down  to  1  percent,  after  whicl 
the  bricks  are  wrapped  in  paper,  wf 
coated,  packed  and  shipped.  Laboi;. 
tory  results  show  that  one  pound 
water  may  be  removed  electronical 
with  less  than  one  kwh  of 


energy*' 

Dried  whole  milk  has  had  its  riini,> 
ture  content  reduced  electroniral!' 
from  2  percent  to  1  percent,  luakini 
it  possible  to  ship  this  product  with 
out  danger  of  its  butter  fat  conten 
becoming  rancid.  When  recondi 
tinned  by  addition  of  water,  thii 
product  becomes  as  palatable  arc 
nutritious  as  fresh  milk. 


"MAGMC!"^ 

is  their  word  for  it 


We  damn  well  know  it  won’t  win  the  war  .  .  .  but  if  your  boy  is  in 
there  pitching  it’s  encouraging  to  know  the  Hits  of  Broadway  and 
Main  Street  are  delivered  right  to  his  foxhole. 

How?  With  Presto  Recordings  and  Playbacks.  Whether  he’s  with 
MacArthur,  Eisenhower,  Spaatz,  or  training  on  home  grounds, 
Presto  Equipment  is  bringing  him  the  latest  from  Home — music, 
news,  songs,  entertainment .  .  .  recorded  while  "live”  and  rebroad¬ 
cast  to  him  between  battles.  That  goes  for  the  Navy,  too! 

And  when  Presto  Recordings  and  Playbacks  are  not  dishing  out 
the  "jive”  they’re  drilling  in  the  facts  o/  fighting — training  troops, 
broadcasting  orders,  recording  operational  data,  and  a  lot  of  other 
things  we  won’t  talk  about. 

"Magic!”  is  the  word  the  boys  have  for  it.  But  to  you  it’s  just  plain 
Presto! . . .  trade  name  of  all  that’s  finest  and  best  in  Sound  Recording. 


ELECTRON  GUNS  FOR  WA! 


■1  M  iP  V  M  In  OtiMr  CMm,  PtMiM  .  .  .  ATLANTA,  J«ic.  4372  •  BOSTON,  B«i.  4510 

U  K  ^  I  II  CHICAOO, Hot. 4240  •aEVaANO,M*.  1565  •  DALLAS, 37093  •  DBIVER, 

m  n  I  W  01.4277  •  DETROIT,  Unhf.  1-01  BO  •  HOLLYVrOOO.HH.  9133  •  KANSAS 

OTY, Vk. 4631  •  MI»«»IIAEOLIS,AK«*Hc 4216  •  MONTREAL, M«. 6363 

RECORDIIG  GORP.  Toronto,  Hw<i.  0333  •  Philadelphia,  r«nnv. 0342  •  rochestk, 

MJMUirOTCCALOT  H  V  C"*-  FRANOSCO,  S«.  3354  •  SEATTLE,  Smi.  2560 

Z4Zlft5l  satnoi.R.T.  Washington,  d. c., simp. 4003— dhi.  1640 

W9rl*l‘s  Larftst  Manufacturers  of  Instantaneous  Sound  Rotortlins  Eqoipmtnt  mod  Dis<% 


Checking  electron  gun  aseemblies  for  ce 
thode  ray  tubes  in  an  air-conditioned  rooe 
ot  a  Canadian  plant 
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""‘‘rphso:.-:  •odoy  re.  Chech  e  hoord.  with 

;:c:en  o*  each  and  .i.t  ^  ..ondard 

'J,  4  COMPANY 

WLUAM  bran  ^  „UPON  STRUT 

^6  fourth  AVS.gP||f>tffP[l  CHICAGO,  iU. 

new  YORK, 


••and  these 
individual 
features! 


FLEXIBLE  VARNISHED  OIL 
TUBING; 

resKtmt  tc  dctenorating  laflucnces 

This  TURBO  insulation  meets  the 
diversity  of  requirements  neces- 
tofy  to  ttond  up  ogoinst  general 
bYeofc-down*.  tmpoirmenf  through 
moiiture  absorption  ond  th*  general 
detefROroting  inAuences  (oused  by 
otids  ollialis.  etc 


EXTRUDED  TUBING; 

resistiMt  to  sub-zero  temperatures 

Where  the  effect*  of  extreme  low 
tompereture*  ore  opt  to  induce 
•nsulotion  embrittlement.  TURBO  Ex¬ 
truded  Tubing  i*  e*pecioliy  suited 
Sudden  climotic  chonge*.  wide  fluctu* 
otion*  in  temporoture  or  refrigeront 
operating  conditions  will  not  effect 
the  dependobility 


VARNISHED  GLASS  TUBING: 

resistant  to  eitremely  high  heat 

^The  extensive  use  of  this  TURBO 
-^product  is  directly  oHributoble  to 
its  excellent  choracteristics  ursder  high 
heot  conditions  Heavy  duty  operat¬ 
ing  corsdifions.  confined  areos  where 
ventilation  i*  minimiied  orsd  other 
similor  problems  ore  solved 


WIRE  IDENTIFICATION 
MARKERS: 

to  moot  ri^td  ordnanco  spocificatiofis 

The  focilitoting  of  production  ond 
assembling  operations,  with  cor 
respondirsg  mcreoses  in  functional 
efficiency,  ore  effected  with  this 
TURBO  insulotion  product  Avoiloble 
in  ciny  sue  length  or  color  these 
TURBO  markers  are  strictly  in  accord 
with  Army  Navy  and  Air  Corps 
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be  constructed  to  withstand  the 
severe  atmospheric  condition.s  in 
some  locations.  In  all  locations  light¬ 
ning  is  an  ever-present  problem, 
Lightning  gaps  are  included  ou  th« 
antennas  and  each  tower  is  v.el] 
grounded  at  the  base.  The  anteuna 
leads  are  of  8-inch  coaxial  c-abh 
filled  with  dry  nitrogen  which  is 
kept  above  atmospheric  pressure  b 
exclude  moisture. 

At  certain  locations  the  trarismit 
ters  and  receivers  were  installed  ir 
existing  buildings  while  in  the  ma 
jority  of  the  locations,  a  12-ft  x  8-ft 
X  7-ft  high  concrete-block  building 
was  constructed.  A  small  room  was 
built  within  the  building  to  house  a 
gasoline-driven  power  generator. 

These  buildings  were  waterproofed 
satisfactorily  with  a  preparation 
that  is  “painted”  on  the  surface  and 
allowed  to  soak  into  the  pores  of  the 
block.  To  prevent  condensation  under 
the  moist  air  conditions  experienced 
in  New  England,  circulating  ventila 
tion  is  provided  through  the  build¬ 
ings.  Air  enters  through  louvres  in 
the  door,  passes  into  the  generator 
room  through  an  appropriate  open 
ing  in  the  partition  and  leaves  th 
building  through  a  rotating-var- 
ventilator  which  encourages  air  flow 
over  this  path.  When  the  general  i 
an  electric  fan  greatly 


rV hen  the  Signal  Corps  moves  its  equipment  up  to  advanced 
posts  both  men  and  equipment  take  terrific  punishment.  Signal  Corps 
communications  equipment  rides  in  the  rumbling  tanks  .  .  .  crouches  in 
foxholes  and  behind  shell-blasted  tree-trunks  .  .  .  marches  into  the  thick 
of  battle  with  the  infantry.  It's  got  to  be  good! 

CONSOLIDATED  RADIO  headphones  are  withstanding  all  the 
unprecedented  rigors  of  modern  warfare.  CONSOLIDATED  RADIO  is  proud 
to  be  manufacturing  headphones  that  are  fighting  side  by  side  with 
the  invincible  infantry. 


IS  running, 
increases  the  air  flow  to  adequate!, 
cool  the  unit. 

The  operation  of  the  3-kw  ca- 
line-driven  generator  is  controlled  f; 
an  under-voltage  relay  which  'tar:- 
the  unit  when  the  line  voltage  drop- 
below  a  pre-determined  value.  Wh' 
the  unit  starts,  it  automati  aliv 
takes  over  the  load  and  continues : 
run  until  the  normal  power  supply  !- 
again  restored.  All  power  and  t  ! 
phone  circuits  are  led  to  the  stati  r 
houses  through  underground  cabk- 

The  remotely -located  stations  a;  -: 
controlled  from  the  Troop  Headquar 
ters  over  telephone  circuits  b  a'-^' 
from  the  New  England  Telephone 
Company.  A  second  control  circuit  i 
provided  from  one  of  the  stations  t 
the  General  Headquarters  in  B  a  i 'n 
Some  difficulty  has  been  experiene^i 
maintaining  these  lines  through  tl 
severe  winter  weather  and  radio  <  r. 
trol  circuits  are  being  considered  a 


Consolidated  Radio’s  Modern  Mass 
Production  Methods  Can  Supply 
Signal  Corps  and  Other  Headphone 
Units  In  Quantities  to  Contractors 
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ACTUAL-SIZE 

ILLUSTRATIONS 


INDENTS 
FACILITATE 
TAPPING 
OF  ANY 
TURN! 


No.  1591 

Double  winding  (tapped 
ovinr  cod  with  innar  wind¬ 
ing  for  coupling  to  a  low- 
Impodonco  load).  'A  otabi 
compiutu,  2^  ounces.  Cod 
2"  diom.  I  3"  long.  SVe" 
overall  height. 


MADE 


**SPECIAL”-MADE  FAST- 
and  MADE  RIGHT  I 


These  two  Air- Wound  units,  designed  for 
ship- to -shore  radio  telephone  transmitters, 
are  typical  of  B  &  W  small  coils  now  being 
produced  to  meet  exaaing  specifications  by 
modern  production  methods  at  the  rate  oj 
1200  a  day! 

Many  outstanding  advantages  accrue  to 
these  coils  as  a  result  of  the  famous  B  &  W 
Air-Wound  construction:  Exceptionally  light 
weight;  mechanical  ruggedness  (they  are  not 


likely  to  be  put  out  of  commission  by  dropping 
or  rough  handling);  adaptability  to  design  or 
engineering  changes  in  laboratory  or  field  use; 
and  the  ease  with  which  ANY  of  the  closely- 
wound  turns  may  be  tapped,  thanks  to  the 
special  indent  feature. 

B  &  W  Air  Inductors  of  this 
general  type  are  available  for 
all  normal  frequency  ranges. 

Literature  on  request. 


BIG  COILS,  TOO! 

Here  you  see  the  small  No.  1591  Air  Inductor 
shown  in  comparison  to  a  B  &  W  high-power 
unit  for  10  KW.  service.  Details  an  any  type 
gladly  sent. 


AIR  INDUCTORS 

Air-W*Mi»d  oihI  Cgrainic  cmdi  RlMiwIic  Form  Tyfm* 

BARKER  &  WILLIAMSON,  235  Fairfield  Ave.,  Upper  Darby,  Pa. 
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V4  SIZE 


AnoHiar  •xdiniv*  MM«n  "D««ign«d  far 
AppScaMofi"  predvct.  Cembinolion  high 
vallag*  farminol  and  thru-binhing.  Taporod 
contact  pin  Mt  Nrmly  into  conical  tockot 
provicing  largo  aroa,  low  rotitfanco  con- 
nodion.  Pin  it  twivol  mounlod  in  cap  to 
provanl  twilling  of  load  who.  Easy  to  uta. 
'4"  o.d.  iniulalian  high  vollaga  cabia  AH 
into  opaning  in  cop.  Borod  conduclar  pottaa 
thro  pin  for  ooty  toldoiing  to  pro-tinnod  lip 
of  contact  plwg. 


Standard  37001  avcriiabloin  oilhar  black  or 
rod  bokoMo.  No.  37S01  it  low  lott  mica 
MIod  yoMow  bokoWo  for  R.P.  appHcaliont. 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  OFFICE  AND  FACTOHr 

•  MALDEN 
MASSACHUSETTS 


j 


i 

I 


supplements  to  the  wire  circuits  in 
certain  locations. 

Control  functions  provide  for  op¬ 
erating  the  transmitter  by  a  push- 
to-talk  button  on  the  handset  at  the 
control  point.  In  addition,  when  the 
handset  is  lifted  from  its  hanger,  a 
relay  mutes  the  station-frequency  re¬ 
ceiver  and  opens  wide  the  “squelch” 
control  on  the  car-frequency  re¬ 
ceiver.  This  allows  discrimination  in 
favor  of  a  car  signal  if  another  main 
station  in  the  system  should  be 
transmitting  at  the  same  time. 

At  the  control  point,  the  operation 
of  the  transmitter  is  supervised  by 
a  small  receiver  whose  output  is  con¬ 
nected  to  a  carrier-indicating  meter 
located  on  the  control  box.  A  second 
meter  indicates  the  speech  levels  on 
the  control  line  coming  from  the  re¬ 
ceivers  or  the  level  of  the  operator’s 
voice  when  transmitting.  An  inter¬ 
mittent  audio  signal  is  imposed  on 
the  line  when  the  gasoline-driven 
generator  is  in  operation  to  give  an 
indication  of  power  line  failure. 
Tower  light  control  is  also  possible 
if  required  during  a  blackout.  All 
these  control  functions  are  carried 
out  over  a  single-pair  telephone  line. 

The  transmitter  modulator  em¬ 
ploys  E.  H.  Armstrong’s  original  cir¬ 
cuit.  The  oscillator  employs  a  low- 
drift  crystal  operated  at  1/32  of  the 
transmitting  frequency.  The  output 
of  the  oscillator  is  phase-modulated, 
quadrupled  twice,  doubled,  and  then 
amplified  in  a  stage  having  an  output 
of  50  watts.  This  drives  a  250-watt 
final  amplifier  using  the  250TH  tube 
and  is  coupled  to  the  coaxial  line  by 
a  simple  two-condenser  tank  circuit 
which  permits  ready  variation  of  the 
load  on  the  transmitter. 

The  receivers  are  double  super¬ 
heterodynes  in  which  both  local  os¬ 
cillators  are  crystal  controlled.  Am¬ 
plification  is  sufficient  to  permit 
satisfactory  results  from  signals  as 
low  as  0.1  microvolt.  Audio  amplifi¬ 
cation  provides  a  level  of  approxi¬ 
mately  +  6  db  which  is  satisfactory 
for  feeding  to  the  telephone  line. 

A  most  important  feature  of  both 
transmitting  and  receiving  equip¬ 
ment  is  that  provision  is  made  for 
tuning  all  circuits  using  a  simple  in¬ 
dicating  milliammeter.  This  makes  it 
easy  to  check  alignment  frequently 
and  keep  the  units  at  peak  perform¬ 
ance. 

One  hundred  mobile  units  are 
equipped  with  25-w'att  transmitters 
and  associated  receivers.  The  mobile 


transmitter  is  fundamentally  i\ 
same  as  the  main  station  uni^  bil 
has  only  one  amplifier  aft^r  ti 
doubler  stage.  Plate  power  3  olj 
tained  from  a  generator  n  lunt 
directly  on  the  chassis.  The  .nobil 
receiver  is  exactly  like  the 

nxpf 

station  receiver  but  obtains  it 
power  from  a  small  vibropatk.  Th 
mobile  station  requires  23  a 
from  the  6-volt  car  battery  wht 
transmitting  and  8.5  amps  when 
ceiving. 

Rear-mounted  whip  antennas  wit 
springs  are  used  on  most  cars.  Hov 
ever,  in  the  western  areas  whei 
valleys  are  deep  and  narrow,  in 
proved  operation  has  been  a  eon 
plished  by  the  use  of  roof-top  a 
tennas  because  of  the  added  heigl] 
and  decreased  directivity. 

Two  or  three  radio  maintenaa 
men  are  employed  in  each  of  tn] 
four  troops.  A  completely  equipp? 
repair  depot  is  located  at  each  Tro 
Headquarters  where  all  repairs  a 
made.  Spare  parts  include  thid 
spare  mobile  transmitters  and 
ceivers  for  each  troop  and  a  compl* 
set  of  spare  tubes  for  all  equipnit 
in  service.  The  radio  men  anar 
to  inspect  each  mobile  unit  at  intt 
vals  not  longer  than  four  weeks 
ensure  peak  performance.  The  c 
venient  tuning  indicating  met 
makes  this  procedure  quite  sirni. 
Careful  records  are  kept  of  the 
inspections  and  of  any  work  done  f 
the  units.  Fixed  stations  are 
spected  w'eekly  to  test  the  emergen 
generators  and  make  adjustments. 

Installation  of  the  system  be 
September  1942  and  preceded  slow 
during  the  winter  months  due  to  t 
weather  conditions  and  the  diffic 
ties  in  obtaining  certain  materi: 
needed  for  wire  lines  and  buildi 
construction.  The  last  of  the  fix 
stations  is  now'  being  installed.  T 
service  area  of  each  station  Y 
proved  to  be  considerably  gif 
than  that  indicated  on  the  map 
except  in  the  extreme  western  are; 
there  is  no  area  that  is  not  served 
at  least  two  stations.  If  a  stati 
loses  its  control  line,  secondary  c 
munication  can  be  accomplished 
ing  a  mobile  unit  at  the  remote  1 
tion  which  is  in  constant  contact  w 
another  unit  at  the  control  poi 
The  officer  in  the  remote  car 
re-transmit  the  messages  on  his 
transmitter  or  operate  the  main  ? 
tion  w’ith  a  local  control  in  the 
tion  building. 
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Die6ex  Varnished  Tubing  products  offer 
you  these  advantages: 

SPEED  PRODUCTION 

Smooth  inside  treated  bore.  Prevents  snag* 
ging  or  interference.  Facilitates  telescoping. 
Complete  roundness  —  uniformity  of  size  — 
extreme  flexibility  —  non  *  fraying  —  resumes 
complete  roundness  immediately  after  cut¬ 
ting  — will  not  pinch. 

SAVE  SPACE 

Excellent  bending  qualities.  Good  work¬ 
ability.  Due  to  complete  varnish  impregna¬ 
tion  throughout  —  maximum  results  with  space 
saving  wall — maximum  protection  in  a  mini¬ 
mum  space.  The  Fiberglas  grades  provide 
permanent  protection  with  a  thinner  wall. 

INSURE  PROTECTION 

High  dielectric  strength.  Excellent  aging 
qualities.  Meets  or  surpasses  the  V.  T.  A., 
A.  S.  T.  M.,  and  similar  specifications.  Com¬ 
plete  varnish  impregnation  protects  against 
moisture,  oils,  and  chemicals.  Long  life  with¬ 
out  stiffening  or  cracking. 

SPECIFY  ''DIEFLEX" 

Specify  “DIEFLEX.”  Be  sure  that  the 
name  *‘Dieflex”  is  written  in  your  specifica¬ 
tions  and  on  your  shop  requisitions. 


INSULATION  MANUFACTURERS  CORPORATION 


CHICAGO  6  •  365  West  Washington  Blvd. 
if  CLEVELAND  14  •  1005  Leader  Building 


Reprasentativas  im 


MILWAUKiE  2—312  East  Wisconsin  Avo. 
DETROIT  2—11341  Woodward  Avo. 
MINNEAPOLIS— 316  Fourth  Avo.  So. 
PEORIA— 101  Holm  Court 


SERVICE  FOR  MANUFACTURERS 
IN  THIS  MIDWEST  TERRITORY 
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COMFtfT>C<T 


THE  ELECTRON  ART 


of  the  secondary  of  transform,  r  J 
At  resonance  the  dry-disc  rectitie 
receive  equal  voltage.  Because  of  t; 
series  connection  of  the  rectifier  loj 
resistors,  the  voltage  from  the  gr 
of  the  indicator  tube  to  ground 
zero. 


Enemy-Owned  Patents  . 

Bibliography  oi  Dropping  Mercury  Electrode 

A  Versatile  Q  Meter . 

Machine  for  Calculating  Polar  Diagrams. . . 

Protective  Metal  Finishes . 

New  Mathematical  Tables . 

Emissive  Plates  for  Pentodes . 


C  Dry- disc 

reef  if  ter 


Osc.  Vernier. 


Vernier^ 


To  bussei 

and  n->.i 


Enemy-Owned  Patents 

The  following  foreign-owned  elec¬ 
tronic  patents,  available  to  American 
industry  on  a  licensing  basis  of  $15 
per  patent,  are  representative  ex¬ 
amples  of  nearly  50,000  patents  now 
controlled  by  the  Alien  Property  Cus¬ 
todian,  Washington,  D.  C. 

Land  Mine  Locator 

To  detect  underground  mines  or 
unexploded  shells,  the  apparatus 
shown  in  the  diagram  is  suggested 
by  Henri  Chireix  of  Paris,  France  in 
a  patent  application  having  Serial 
No.  419,545.  A  search  coil  or  loop 
is  employed  to  induce  eddy  currents 
in  the  metallic  object,  and  the  result¬ 
ing  counter-field  modifies  the  charac¬ 
teristics  of  an  oscillator  circuit. 
These  changes  cause  a  variation  of 
phase  of  the  current  in  the  circuit 
with  reference  to  the  oscillator  volt¬ 
age.  A  phasemeter  circuit  controls 
a  lamp  for  a  visual  signal  or  a  buzzer 
and  earphone  for  aural  indication. 

In  order  to  reduce  electrostatic  ef¬ 
fects  the  search  coil  has  one  low- 
resistance  winding.  For  the  same 
reason  the  inventor  suggests  that  the 
frequency  of  the  oscillator  be  chosen 
in  the  range  from  210  kc  to  2.1  Me. 
Within  these  limits  the  effects  of 
currents  induced  in  the  ground  itself 
are  negligible. 

As  indicated  in  the  diagram,  the 
light  metal  loop  is  mounted  at  the 
end  of  an  insulating  rod.  Main  tun¬ 
ing  of  the  loop  is  accomplished  by  the 
0.02  fii  mica  capacitor.  Vernier  ad¬ 
justment  is  provided  by  a  small  vari¬ 
able  capacitor  mounted  at  the  nor¬ 
mal  position  for  the  operator’s  hand. 
To  permit  simultaneous  observation 
of  the  indicator  lamp  and  the  loca¬ 
tion  of  the  search  coil,  the  lamp  may 


be  mounted  at  the  end  of  the  rod. 

Tubes  and  batteries  are  contained 
in  a  separate  carrying  case  slung 
from  the  operator’s  shoulder. 

The  output  of  the  oscillator  tube 
is  coupled  by  transformer  M  to  two 
dry-disc  rectifiers  whose  loads  are 
200,000-ohm  resistors.  This  portion 
of  the  circuit  appears  to  form  a 
Wheatstone  bridge  with  one  diagonal  tween  terminals  A  and  B  begins  I 
fed  by  the  search  circuit  and  the  lead  the  transformer  secondary  vol 
other  by  the  secondary  of  trans-  age  by  a  definite  amount.  Since  tl 


Insulated  rod 


Circuit  oi  portable  metol  locator  for  dtltj 
tion  oi  land  minet  and  unexploded  shell 


RADIO  MEN  ARE  TRAINED  IN  PLANE  MOCK-UPS 


Semi-mock-ups  constructed  oi  plywood,  with  one  side  open  to  iacilitate  study 
and  classroom  demonstration,  ore  equipped  with  all  the  radio  equipment  the 
corresponding  plane  would  carry,  and  are  used  in  the  Army  Air  Forces  radio 
school  at  Scott  Field  to  gire  the  men  actual  on-locotion  experience  with  oircroit 
communication  equipment  without  tying  up  planes  ior  training  purposes 
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TIIiT  ^  I 

Iffil 

T/^f  = 

S  >  C 

j  L  ' 

L-3  :  C— 

Jo  os 

lug  Type  Fixed  Resistors 
Dividohm  Adjustable  Resistors 
Wire  Lead  Resistors 
Flexible  Leod  Resistors 
"Corrib  "  Resistors 
Ferrule  Resistors 
Edison  Base  Resistors 
Precision  Resistors 
\  Bracket  Resistors 

\  Non-Inductive  Resistors 
\  Tapped  Resistors 

\  Cartridge  Type  Resistors 
\  Strip  Type  Resistors 


VHATEVER  your  resistance  problems  may  be . . .  you  are 
lire  to  find  the  right  answer  at  Ohmite.  Our  extensive  range  of 
rpcs  and  sizes  makes  possible  an  almost  endless  variety  of  reg- 
!ar  or  special  resistors  to  meet  every  requirement.  Core  sizes 
inge  from  diameter  by  20'  long  to  diameter  by  1' 

»ng . .  .  and  are  produced  with  standard  or  special  windings, 
rrminals  and  other  features.  Many  are  stock  units. 

Because  of  their  extra  dependability  under  the  most  critical 
>pcfating  conditions,  Ohmite  Resistors  are  used  today  in  all 
ypes  of  electronic  and  electrical  applications ...  in  planes,  tanks, 
in  laboratory  research  and  development,  in  scientific 


Cut-away  view  of  Ohmite 
Vitreous  Enameled  Resistor 


Tht  resistanc*  wirt  is  evenly  u'ennJ  en 
porcelain  core,  rigidly  held  in  place,  in- 
tnlated  and  protected  by  Ohmite  vitreous 
enamel.  Dissipates  heat  rapidly— pre¬ 
vents  hot  spots  and  Jailnres.  Core  sizes 
range  from  ZH'  diameter  by  20’  tong 
to  diameter  by  I’  long. 


«Hi  for  Catalog  and  Engiiieering  Moiwal  MO 

F  rite  on  company  letterhead  for  complete 
•'pjiil  'Xy.page  guide  in  the  selection 
ud  application  of  resistors,  rheostats, 

'«P  switches,  chokes  and  attenuators. 

Moit  manufacturing  company 

|i1|  Flogrnoy  Strttl  •  Chicago  44,  U.S.A. 
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800.  He  suggests  that  the  transmit¬ 
ter  contain  a  number  of  quartz  crys¬ 
tals  of  different  frequencies,  and  that 
they  be  connected  in  sequence  in  the 
transmitter  by  a  special  switch.  Con¬ 
tinuous  variation  of  the  switch  con¬ 
tacts  permits  only  a  small  fraction 
of  the  message  to  be  transmitted  on 
any  one  frequency. 

For  receiving  and  combining  the 
signals  a  receiver  is  required  for  each 
frequency  transmitted.  Each  re¬ 
ceiver  is  stabilized  at  one  frequency 
by  quartz  crystal  control  in  the  local 
oscillator.  The  audio  outputs  of  each  duo-diode  employed  as  the  mixer.  Ti 
receiver  are  combined  in  one  pair  of  common  cathode  (9  in  the  dia 
earphones  to  obtain  the  composite  gram)  of  the  diodes  and  to  the  cente 
signal  and  form  the  complete  mes-  tuned  inductance  are  con 

gage,  nected  wires  of  a  Lecher  system  com 

The  applicant  also  proposes  a  **^8  from  the  oscillator,  10  and  10 
method  of  tuning  superheterodyne  plate  circuits  of  the  diode 

receivers  in  which  the  local  oscillator  contain  the  primary  winding  of 
is  tuned  to  one  frequency  at  all  times  push-pull  intermediate  freciuenci 
hv  nnart.7.  rrvstal  control.  For  sta-  transformer.  This  is  composed  o; 


pmrr— ^TrrTTj 


Balanced  circuit  oi  tuperhe  erodyne  mix, 
for  worelengths  leu  than  one  mete? 


Special  rotor  employod  in  VHF  direction 
finder  to  give  a  linusoidol  output  current 


- -  -  -  -  laior  w)  me  mixer  luoe  in  a  super-  ,4  ;  •  J 

ricallv  onnosite  this  connection  v  4.  j  •  4.  •  •  •  Methods  of  Projecting  Te/r  ’  i 

ricaiiy  opposim  mis  connection.  heterodyne  receiver  to  minimize  Imnnen 

The  inventors  claim  that  a  rotor  radiation  from  the  antenna  is  de- 
of  this  type  is  traversed  during  its  scribed  in  patent  application  Serial  Optical  storage  of  picture  eK 
rotation  by  an  induced  current  hav-  Nq.  380,368  filed  by  Walter  Dallen-  ments,  to  create  large  screen  te!f 
ing  substantially  a  sinusoidal  shape,  bach,  Alfred  Allerding  and  Erich  vision  images  from  a  small  cathcdf 
The  device  is  not  limited  to  direction  Huttmann  of  Berlin,  Germany.  The  ray  tube,  is  described  in  the  pater: 
finders,  but  may  also  be  used  for  in-  schematic  diagram  of  the  proposed  application  having  Serial  No.  358. 
put  and  output  current  attenuators  circuit  is  shown  in  the  illustration.  511  by  Heinrich  Strubig  of  Teltow 
for  oscillators  and  amplifiers.  ^  two-wire  line,  marked  6  and  5'  Germany.  A  drawing  of  the  app;. 

c,  .  yr,  -4  0*  in  the  diagram,  conducts  energy  from  ratus  is  shown. 

Secret  Communication  System  ^  n,?.  n  ?•  4.v  u  i  j  1,0, 

the  antenna  to  the  resonant  circuit  The  alkaline  earth  halides  na\ 

A  method  of  arranging  a  transmit-  formed  at  point  6.  From  the  reso-  the  property  of  changing  their  <  "Ir 
ter  and  a  receiving  system  to  provide  nant  circuit  the  conductors  lead  under  the  influence  of  an  electr 
secrecy  is  suggested  by  Berko  Tenen-  through  blocking  capacitors  7  and  7'  beam.  This  coloring  can  be 
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'A  The  smooth  oporation  of  roil  and  airlines  depends  largely  upon  efFicient  traffic 
control  systems.  Split-second  response,  unfailing  operation,  and  a  minimum  of 
maintenance  are  characteristics  of  these  systems. 

The  Series  5  D.C.  and  the  Series  10  A.C.  relays  are  adaptable  to  numerous 
signal  system  applications.  Both  A.C.  and  D.C.  types  are  sensitive  and  require 
but  a  minimum  of  power.  Contacts  are  adjustable;  switch  capacity  ranges  up  to 
double  pole  double  throw.  Series  5  D.C.  relay  consumes  a  minimum  of  .01  watts, 
moximum  5.5  watts.  Delayed  attract  or  release  is  available  on  this  unit.  Series 
10  A.C.  requires  an  average  of  5  VA;  minimum  .3  VA  with  single  pole  single 
throw  contacts  of  1.5  amp.  capacity. 

Write  for  Series  10  bulletin  for  A.C.,  or  Series  5  bulletin  for  D.C.  applications. 


Series  10  A.C.  Relay 

Special  base.  (Round  base  is 
standard.)  Dimensions:  Length 
3-9/32';  Width:  2-3/8';  Height 
2-7/32*.  Weight:  Approx.  11 
ounces  with  cover. 


GUARDIAN^ELECTRIC 


16  2  5-KWEST  WALNUT  STREET 


CHICAGO.  ILLINOIS 


A  COMPLETE  LINE  OF  RELAYS  SERVING  AMERICAN  WAR  INDUSTRY 
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ED(SC2)EI  1]RI(C«  1501  W.  Congress  St.,  Chicago,  U.S.A. 

DYNAMOTORS  •  D.  C.  MOTORS  •  POWER  PLANTS  •  CONVERTERS 

fxport:  Ad  Auriema,  89  Broad  St.,  New  York,  U.  S.  A.  Cable  Auncma,  New  York 


Lenard'. 


Apparatus  lor  producing  a  large  telr  -.v 
picture'  from  a  small  cathode  ray 
Image  is  first  created  on  film,  then  pr 
iected  to  screen 


a  motor  or  dynamotor  has  been  properly  designed, 
built,  and  inspected  —  what  then.^  At  Eicor  it  is  installed 
on  one  of  these  run-in  lines  for  a  series  of  tests  extending 
over  many  hours,  to  subject  the  unit  to  conditions  more 
severe  than  those  encountered  in  its  operating  life. 

Each  unit  is  individually  connected  and  fused,  and  then 
supplied  with  input  voltage  considerably  higher  than  that 
specified.  Output,  too,  is  increased  markedly  to  provide 
an  overloaded  condition  for  observing  the  electrical  and 
mechanical  characteristics  before  final  inspection  is  made. 

Naturally  the  details  and  duration  of  these 
"proving  ground”  tests  vary  with  the  design  and 
duty  of  each  motor  or  dynamotor.  But  every 
unit  must  at  this  point  prove  itself  under  adverse 
operating  conditions.  The  efficiency  and 
regulation  are  calculated  —  ripple 
measured  —  noise  level  checked  — 
and  above  all,  output  stability 
established  beyond  question. 

These  operations  characterize 
the  thoroughness  and  care  used 

in  building  all  Eicor  products.  V 


The  cathode  ray  tube  contains  I 
Lenard  window  having  the  form  of  li 
slot  covered  with  aluminum  foil 

other  similar  material.  When  ? 

I 

sprocket  assembly  moves  the  li  | 
with  uniform  speed  past  the  Leiut  J 
window  the  potassium  bromitJ 
layer  changes  color  line  by  line 
accordance  with  the  intensity  of  r  * 
electron  stream.  Images  formed 
the  film  are  framed  in  the  opti 

I 

system  of  the  projector  to  prod  ‘ 
moving  pictures. 

Potassium  bromide  has  an  ai  - 
tion  in  the  yellow  part  of  the  i-  ; 
trum  and  the  inventor  suggests  tr  ^ 
a  sodium  vapor  lamp  be  used  as  ;  ^ 
light  source  in  the  projector. 
alternative  with  other  sources  is  ^ 
yellow  projection  screen  or  a  yell 
light  filter. 

It  is  also  possible  to  obtain  a  black- 
and-white  image  with  white  light,  i 
thin  layers  of  a  substance  absorb!: 
blue  rays  and  another  substance  t; 
absorbs  yellow  rays,  potassium  : 
mide  and  rock  salt  for  example, 
placed  upon  one  another  the  im: 
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S.S.  WHITE  FLEXIBLE  SHAFTS 
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In  Hie  vast  new  field  of  electronics,  S.  S.  White 
Flexible  Shafts  are  certain  to  serve  a  wide  variety 
of  uses,  just  as  they  are  doing  in  aircraft,  in  motor 
vehicles,  in  radio  and  in  many  other  fields. 

For  in  electronics,  as  in  these  other  fields,  there 
are  many  cases  where  it  is  necessery  to  transmit 
pewar  to  instruments  and  other  auxiliaries  or  from 
one  driven  part  to  another— or  to  control  from 
remote  positions,  parts  and  equipment  requiring 
operational  adjustments. 

S.  S.  White  Flexible  Shafts  are  the  answer  in  a 
large  percentage  of  such  cases.  Regardless  of  the 
relative  locations  of  the  connected  members,  S.  S. 
White  Shafts  make  it  possible  to  carry  the  drive 
or  control  from  one  to  the  other,  around  turns,  past 
obstructions,  through  congested  areas,  over  long 
or  short  distances — with  bnt  a  single,  easily 
applied  mechanical  element.  This  means  fewer 


parts,  simplified  assembly,  faster  production,  lower 
costs. 

It  will  pay  to  keep  S.  S.  White  Shafts  in  mind 
when  designing  equipment,*  because  their  use 
makes  it  possible  to  place  driving  end  driven  or 
controlled  members  in  positions  which  best  satisfy 
the  important  requirements  of  space,  electric  cir¬ 
cuit  efficiency,  ease  of  assembly,  convenience  of 
operation  and  servicing. 


The  following  bulletins  will  be  mailed  on  request. 

BULLETIN  1238 

Power  Drive  Flexible  Shafts. 

BULLETIN  38-42 

Remote  Control  Flexible  Shafts. 


S.  S.  WHITE 

xl  Mfg.  Co. 

DIVISION 
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\  •  The  need  of  our  ihaffs 

i>  in  war  equipment  confines 
our  production  and  service 
to  war  work  until  Victory  Is 
won. 


INDUSTR 


FLEXIBLE  SHAFTS  •  AIRCRAFT  ACCESSORIES  •  MOLDED  RESISTORS  •  CONTRACT  PLASTICS  MOLDINC 
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used  over  again.  Heat  from  the  op. 
tical  system  can  be  prevented  from 
harming  the  image  by  means  of  a 
water  filter  through  which  the  light 
rays  are  permitted  to  pass. 

Another  portion  of  the  same 
patent  application  deals  with  the  con- 
struction  of  a  cathode  ray  tube  in 
which  a  layer  of  potassium  bromide 
is  arranged  within  the  tube  envelope. 
The  electron  gun  is  mounted  in  the 
neck  of  the  tube  so  that  the  bromide 
screen  is  in  the  path  of  light  rays 
from  the  optical  system.  Rays  of 
light  from  an  arc  lamp  pass  through 
the  bromide  screen  and  focus  the 
image  on  a  projection  screen.  Re¬ 
moval  of  the  image  is  accomplished 
by  passing  an  infra-red  ray  over  the 
bromide  screen.  A  similar  arrang^ 


Only  Mobile  units  offer  program  controlled 
or  manually  set  flight-similitude  conditions. 
These  units  provide  completely  coordinated 
altitude-temperature  curves  to  a  maximum  of 
80.000  feet  altitude  at  a  temperature  minimum 
of  -120°  F. 

Reheat  and  humidity  testing  is  standard  also 
in  these  Mobile  units,  up  to  186°F  with  fully 
controlled  humidity  conditions  according  to 
your  requirements. 

Our  production  time  has  recently  been  cut 
almost  40%.  We  invite  your  inquiry. 


£  ^  WOODSIDE.  L.  I..  NEW  YORK 


38-32  54TH  STREET 
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PRESS  WIRELESS,  INC., 
IS  DEVELOPLNG 
AND  MANUFACTUJllNG 

.  HIGH  POWER  TRANSMITTERS 

•  DIVERSITY  RECEIVERS 

•  AIRCRAFT  AND  AIRFIELD 

RADIO  EQUIPMENT 

•  RADIO  PRINTER  SYSTEMS 

•  MODUPLEX  UNITS 

•  CHANNELING  DEVICES 

•  RADIO  PHOTO  TERMINALS 

•  FACSIMILE  MACHINES 

AND  OTHER  TYRES  OF  RADIO  AND 
COMMUNICATION  EQUIPMENT 


High  power  radio  telegraph  transmitters,  designed,  manufactured 
and  operated  by  Press  Wireless,  Inc.,  have  been  carrying  a  large  share  of 
the  world’s  news  for  over  fourteen  years. 

Today,  the  news  traffic  sent  through  Press  Wireless  transmitters 
is  estimated  in  its  final  form  at  more  than  six  million  words  every 
twenty-four  hours. 

To  do  this  daily,  often  under  adverse  conditions,  requires  trans¬ 
mitters  that  are  rugged,  dependable,  accurate,  quickly  adjustable  in 
emergencies  and  engineered  to  deliver  maximum  efficiency  at  the  lowest 
possible  operating  and  maintenance  costs. 

These  and  other  vital  qualities  have  been  built  into  Press  Wireless 
transmitters  since  the  day  the  company  was  formed  to  serve  the  Ameri¬ 
can  press.  The  outstanding  record  which  Press  Wireless  transmitters 
have  made  in  meeting  the  news  deadlines  is  one  of  the  reasons  why 
they  are  also  in  service  today  on  the  world’s  front  battle  lines,  aiding 
America  and  her  Allies  towards  victory. 


PRESS  WIRELESS 


Executive  Ojjices 

435  N.  MICHIGAN  AVE..  CHICAGO 


Sales  Offices,  Manufacturing  Division 
1475  BROADWAY.  NEW  YORK  CTTY 


OMCJ 


NEW  YOU  •  CHICAGO  •  LOO  AMGEIES  •  LONDON  -  HAVANA  •  RIO  DE  lANElRO  •  MONTEVIDEO  •  SANTUGO  DE  CHILE 
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‘how  quickly  can  we  get 
Radio  Parts?” 


A  Versatile  Q  Meter 


By  F.  E.  Planer 


M'eHtern  Electric  Co.  JAd. 
London,  England 


The  voltage  gain  that  is  develti)e(l 
in  a  ^series  resonant  circuit  v;  ries 
with  the  Q  of  the  circull^OAiie  olt- 
age  (across  the  capacitor^  em- 
ployed  in  the  instrument  to  be 
described  as  a  convenient  measure 
by  which  the  quality  of  a  circuit 
component  may  be  judged.  The  in¬ 
strument  is  direct  reading  in  turns 
of  Q,  and  may  be  applied  to  other 
measurements  of  inductors,  capaci¬ 
tors,  and  resistors  over  a  wide  fre¬ 
quency  range. 


-J^afayette  Radio  Corp.  is  strategically  located  to  give  you 
quick  deliveries  on  radio  and  electronic  parts  and  equipment,  especially 
on  priority,  to  industrials,  training  schools  and  all  branches  of  the  armed 
services.  Lafayette’s  procurement  and  expediting  service  has  helped  to 
prevent  work  stoppages  on  many  vital  war  production  lines. 

Many  instances  are  on  record  wherein  Lafayette  has  made  immediate 
delivery  on  hard-to-find  key  items,  eliminating  costly  delays  in  giant 
armament  programs.  This  is  because  Lafayette  handles  the  prqducts  of 
every  known  manufacturer  in  the  radio  and  electronic  field.  A  single  order 
to  Lafayette  Radio  Corp.,  no  matter  how  large  or  how  small,  will  bring 
prompt  delivery  of  your  requirements. 

Lutau^tte  — Frm«  to  romgtooaiMo  oxmrm- 

tivom.  This  400  mmmo  ioohmittmi  mmti  hmmliHf  oM 
mrueticmUm  hmmtmn  mmMm  of  rmMo  parta  mmH 

tromio  m^tmtpmmmt.  Atitiroms  ^mpt.  9CS 


Fig.  1 — Circuit  illustrating  th«  principU 
of  operation  of  the  Q  meter 


The  basic  circuit  arrangement  is 
shown  in  Fig.  1.  In  operation  the 
voltage  output  of  the  oscillator  is 
adjusted  to  a  predetermined  value 
by  varying  potential  divider  R  until 
thermocouple  microammeter  M  regis¬ 
ters  a  specified  current.  The  voltage 
Vi  produced  across  resistor  /2,  is 
fed  to  a  tuned  circuit  formed  by  the 
inductor  L  under  test  and  a  low-loss 
variable  capacitor  C.  At  resonance, 
as  indicated  by  the  vacuum  tube 
voltmeter,  it  can  be  shown  that 
V,  =  QF,. 

The  actual  circuit,  shown  in  Fig. 
2,  avoids  the  use  of  the  thermojunc¬ 
tion  and  microammeter,  and  em¬ 
ploys  only  the  vacuum  tube  volt¬ 
meter.  This  has  the  advantage  of 
economy,  less  tendency  to  accidental 
overloads,  ease  of  initial  and  check 
calibration,  and  a  wider  scope  of 
applications.  Measurements  of  Q  at 
different  test  voltages  and  extension 
of  the  frequency  range  beyond  the 
calibration  of  the  vacuum  tube  volt¬ 
meter  are  also  possible. 

The  coil  under  test,  or  a  standard 
inductance  in  the  case  of  tests  on 
capacitors  and  dielectrics,  is  con¬ 
nected  at  L.  With  selector  switch  & 
set  to  C,  resonance  is  established  by 
adjusting  capacitor  Ct  to  obtain 
maximum  deflection  on  the  milli* 
ammeter.  Next,  the  voltage  across 
the  variable  arm  of  potentiometer  P 
is  adjusted  to  give  the  same  reading 
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with  this  powerful  CLUTCH  HEAD  “lock-on” 
feature  to  liquidate  the  problem  of  hard-to-get- 
at  spots  ...  to  free  slowed-down  assembly  from 
fumbling  with  human  or  “mechanical”  fingers 
and  dropping  screws.  A  simple  reverse  turn  of 
the  driver  in  the  Clutch  locks  screw  to  bit  as  a 
unit  for  fast  and  certain  one-handed  driving 
from  any  angle.  Frankly,  the  iron  clamps  were 
added  to  emphasize  the  tenacity  of  the  hold  .  .  . 
yet,  the  lock  is  instantly  released  by  the  nor¬ 
mal  turning  of  the  screw  for  the  drive  home 
with  hand  or  power  driver. 

Many  assembly  lines  operating  in  the  war 
effort  have  found  that  this  is  just  one  of  several 
factors  contributed  by  CLUTCH  HEAD 
SCREWS  alone  towards  better  and  lower  cost 
production.  They  have  found  that  the  combina¬ 
tion  of  deep  Clutch  and  self-centering  bit  smooths 
out  hesitation,  eases  the  fatigue  load,  and  estab¬ 
lishes  confidence  against  slippage.  They  have 
found  time  and  money  economy  also  in  the  sturdy 
construction  of  the  Center  Pivot  Assembly  Bit 
with  its  longer  uninterrupted  “spell”  in  oper¬ 
ation  .  .  .  plus  its  longer  total  life  through  briefly 
grinding  the  end  surface  to  restore  maximum 
efficiency  as  needed.  Add  to  these,  the  fact  that 
CLUTCH  HEAD  SCREWS  operate  with  an 
ordinary  type  screwdriver  ...  so  important 
when  it  comes  to  emergency  service  in  the  field. 

CLUTCH  HEAD  SCREWS  are  avail¬ 
able  in  Standard  and  Thread-forming 
types  for  every  purpose.  Their  vmusual 
advantages  have  won  recognition  in 
many  phases  of  wartime  service. 

United  invites  your  inquiries. 
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UNITED  SCREW  AND  BOLT  CORPORATION 

CHICAGO  CLEVELAND  NEW  YORK 
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“The  long-range  view”  is  a  fixed 
policy  of  the  makers  of  BELL 
Sound  Systems.  That’s  why  BELL 
was  ready  to  step  up  to  the  pro¬ 
duction  “firing  line”  in  a  hurry 
when  war  brought  urgent  de¬ 
mands  for  new  types  of  elec¬ 
tronic  sound  equipment.  Bell  had 
aimed  years  of  study,  research 
and  experiment  at  the  day  When 
electronics  would  come  of  age. 
Now,  with  the  production  of  elec¬ 
tronic  sound  devices  that  are 
proving  to  be  master  weapons  in 
wartime  roles,  BELL  Engineers 
are  gaining  still  further  knowl¬ 
edge  of  this  science.  They  will 
again  have  a  head  start — in  ap¬ 
plying  electronics  to  new  peace¬ 
time  needs. 


INTERCOMMUNICATION 
SrSTEMS 


many 

types  of  BELL  sound  equip* 
ment  provide  instant 
speakinn  contact  between  all 
executives  in  any  firm  '  or 
between  individual  execu¬ 
tives  and  any  number  of 
subordinate  stations.  Write 
at  once  for  complete  details. 


on  the  meter  with  S,  set  to  position  Q. 
The  voltage  gain  across  the  coil  is 
read  off  the  calibrated  dial  of  P. 

Owing  to  the  low  impedances  used 
the  error  due  to  shunt  capacitance 
will  be  negligible,  and  the  calibra¬ 
tion  of  the  potentiometer  may  be 
carried  out  at  low  frequencies  or 
based  on  the  d-c  resistance  values:  \ 
0  =  (A  -I-  The  dial  is  cali-  j 

brated  from  1  to  10,  and  a  multi¬ 
plier  switch  Si  extends  the  measur¬ 
ing  range  up  to  50  times.  The  total  i 
measuring  range  thus  covers  values  i 
of  Q  from  1  to  500.  At  the  same 
time,  the  multiplier  arrangement 
serves  to  lower  the  effective  source 
resistance  for  high-Q  inductors. 

j 

Circuit  of  Instrument  j 

The  vacuum  tube  voltmeter  con¬ 
sists  of  a  cathode  follower  tube 
VT„  amplifier  VT,,  rectifier  VT»,  and 
a  balancing  tube  VTt.  The  same  type 
of  tube  may  be  employed  through¬ 
out.  The  English  type  EF50  was  ; 
used  in  the  original  model,  and  is  i 
believed  to  be  similar  to  the  Ameri-  j 
can  type  58.  The  sensitivity  with 
a  0-1  ma  milliammeter  for  the  ar¬ 
rangement  given  is  one  volt  rms  for 


Fiq.  2 — Compl«t«  diagram  oi  th*  instru- 
m*nt.  Tub*  VTi  is  •iiq>lo7*d  os  a  coth- 
od*  follow*r  to  maintain  high  input 
r*sistanc* 


HUNTER  HEATEI 
ADAPTABLE  FOR 
LAND  AND  AIR 

SERVI^UNITS 

High  or  Low  Test  Gasoline 
Burner  Solves  Problems  In 
Heating  Field  Equipment; 
Trucks,Trailers  and  Aircraft 

UTILIZES  “SEALED  IN  STEEL"  FLAME 

CLEVELAND,  OHIO— The  problem 
of  efficiently  using  all  tvpes  of  gasoline 
in  one  simple  device  for  heating,  has  been 
solved  by  a  group  of  Cleveland  engineers. 
As  a  result,  equip- 
ment  made  for  use  of 
the  armed  forces  IW 

now  can  be  fitted  ' 

with  heating  units 

utilizing  whatever  JT?! 

gasoline  is  at  hand,  j  I  CCT 

ordinary  truck  gaso-  f 
line  or  100  octane  /?5> 

aircraft  fuel. 

Hunter  Universal  Gasoline  Heaters  are 
serving  the  armed  forces  in  many  ways 
which  cannot  be  described,  but  it  is  an 
uncensored  fact  that  they  can  be  success¬ 
fully  used  for  heating  and  ventilating 
.  trailers,  buss- 


es,  trucks, 
mobile  photo 
laboratories, 
field  hospi¬ 
tals,  truck  or 
trailer-mount¬ 
ed  field  repair 
shops,  shel¬ 
ters  for  radar  and  radio  equipment.  Also 
for  heating  and  ventilating  tents,  portable 
houses,  field  or  permanent  barracks  for 
officers,  and  similar  housing.  Certain 
models  can  be  used  for  standby  heating 
of  truck  or  plane  engines  to  assure  start¬ 
ing  in  severe  weather, 
and  for  cabin  heating 
in  busses  and  aircraft. 

Wherever  personnel 
or  equipment  goes,  the 
same  type  of  gasoline 
that  takes  them  there 
can  be  used  for  fuel  in 
Hunter  Universal  Gas¬ 
oline  Heaters.  The 
simple  gasoline  burner  also  is  available 
in  an  automatic  water  heating  tank,  ideal 
for  trailers  or  mobile  service  units. 

To  make  this  handy  heating  available 
to  everyone  man¬ 
ufacturing  service 
equipment,  as  well 
as  to  procurement 
officials  in  various 
branches.  Hunter 
and  Company 
have  an  engineer¬ 
ing  ^roup  whose 
job  is  to  search 
out  new  applications  of  their  basic  heat¬ 
ing  and  ventilating  units,  and  to  work  out 
adaptations  for  any  specific  heating  ana 
ventilating  problem.  A  bulletin  is  avail¬ 
able  which  briefly  de 
scribes  the  standard 
models,  the  basic 
principal  of  the 
burner  and  the  gen¬ 
eral  purposes  for 
which  they  are  suit¬ 
able.  It  is  called 
'Bulletin  HA-2”. 

Full  information,  or  a  consultation  with 
a  representative,  may  be  had  by  writing 
or  wiring  Hunter  and  Company,  1558 
East  17tn  Street,  Cleveland  14,  Ohio. 

{Advtrtixm*ni) 
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ihilizf  the  circuit  with  regard  to 
of  circuit  components  and 


hanges 

ariations  in  the  supply  voltages. 
[Tie  bridge  arrangement  serves  as 
safeguard  for  the  meter,  a  pre-set 
ero  control  being  provided  in  the 
jthode  circuit  of  balancing  tube  VTt. 
The  vacuum  tube  voltmeter,  apart 


,;i-sca!«  deflection.  The  input  im- 
.dance  of  the  voltmeter  is  very 
igh  owing  to  the  use  of  the  cathode 
ftUcwer  tube,  so  that  loading  of  the 
^ned  circuit  is  negligible.  The 
..  ter  scale  is  practically  linear. 


rom  its  lunction  as  an  indicator,  i 
egisters  the  voltage  applied  across 
he  coil.  Its  calibration,  as  well  as 
hat  of  the  variable  capacitor,  may 
lonveniently  be  carried  out  by  the 
ise  of  the  internal  voltage  divider. 

Applications  of  Tester 

For  rapid  routine  tests  the  meter 
eading  itself  may  be  employed  as 
he  indication  of  the  value  of  Q. 
n  this  case  the  voltage  injected  into 
he  resonant  circuit  is  adjusted  at 
he  source  to  produce  a  deflection  of 
ne  volt  with  S,  set  to  Q  and  P  set  to 
isximum  output.  With  S,  moved  to 
’.measurements  are  then  limited  to 
be  calibrated  frequency  range  of 
he  vacuum  tube  voltmeter,  as  well 
!i  to  the  specified  signal  voltage. 


Vh  oi  standard  circuit  components  in  the 
oaplei^d  Q  meter  permits  the  assembly 
h:wn  above.  Four  shielded  tubes  are 
employed 

Calibration  of  the  meter  in  volts 
lablts  use  of  the  instrument  for 
iriation  methods.  Measurements  of 
type  may  be  of  advantage  in 
irtain  cases  where  it  is  required  to 
^term’ne  the  series  loss  resistance 
■  the  .'selectivity  of  a  tuned  circuit 
Reactance  variation  methods 
ay  be  carried  out  merely  by  ob- 
rving  the  meter  reading  and  detun- 


r-V  V.  \  r' 

Burns  ANY 

Type  of  GASOLINE 


HUNTER  UNIVERSAL  GASOLINE  HEATERS 

have  a  hundred  handy  uses— heating,  ventilating 
and  providing  automatic  hot  water  supply  in 
trailers,  busses,  trucks,  field  service  shops,  hos¬ 
pital  stations,  photo  laboratories,  mapping  sta¬ 
tions;  for  portable  or  permanent  installation  in 
barracks,  storage  buildings,  radio  and  radar 
shelters.  •  Many  other  special  applications  that 
may  include  one' of  YOUR  problems.  •  Write 
or  wire  for  bulletin  No.  HB-3  or  for  a  test  under 
your  sp>ecifications. 


Typical  Hwnlor  unit  at  right  hat 
capacity  of  20,000  to  40,000 
B.t.v.  par  hour,  with  400  C.f.m. 
air  circulation.  Othart  from 
10,000  to  60,000  B.t.u.  capac¬ 
ity.  Alto  ottamMiat  for  duct 
inttallation  .  .  .  Automatic 
wfrtor  hooting  unHt. 


HUNTER 


COMPANY 
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Tn*  DP-B  has  a  toul  oi  10  con¬ 
tacts.  Six  1 5  amp  contacts,  two 
30  amp  contacts,  two  coaxials 
for  radio  antenna.  The  coaxi¬ 
als  can  be  removed  for  sol¬ 
dering  without  disturbing 
other  contacts. 


used:  Q  =  =  RJinL  where 

o)  is  2t,  times  the  frequency. 

In  the  above  measurements  the 
inductance  of  the  coil  under  test 
is  evaluated  from  the  capacitor  set¬ 
ting  required  for  resonance:  L  ~ 
1/  (o®  C.  The  tuning  range  may  be 
extended  by  connecting  external 
capacitors  at  C,. 


In  new  secret  applications,  electronics  have  become 
the  nerve  center  of  our  armed  forces  .  .  .  and  electronic 
devices  are  helping  almost  every  war  industry  roll 
back  the  old  limits  on  productive  capacity. 

After  Victory’s  won,  the  peacetime  possibilities  of 
electronic  products  are  limitless  . . .  and  since  electrical 
circuits  are  involved.  Cannon  connectors  will  natu¬ 
rally  play  an  important  part  in  their  operation. 

In  either  war  or  peace.  Cannon  connectors  are  the 
finest  development  in  electrical  plugs.  They  assure  ab¬ 
solute  dependability  of 
operation  under  all  con¬ 
ditions  . .  .  they  are  easy 
to  service  . .  .  adapted  to 
quick  assembly... and  ap¬ 
plicable  to  any  industry. 


Distributed  Capacitance 

The  instrument  further  lend.s  it¬ 
self  to  the  determination  of  the  dis 
tributed  capacitance  and  the  natural 
period  of  inductors.  A  convenient 
method  is  to  note  the  capacitance 
readings  Ci  and  C,  required  to  tune 
the  coil  to  resonance  at  two  fre¬ 
quencies  fx  and  /i,  having  a  ratio 
of  The  self -capacitance  of 

the  coil  is  then  given  by  Cl  =  C 
—  2  C,.  The  resonant  frequency  of 
the  coil  by  itself  is 
fr  =  fx  y/{Cx  -  C,)/(iC,  -  CT). 

Resistor  &  Capacitor  Measure  mentis 

Measurements  on  capacitors  are 
carried  out  with  a  previously  cali¬ 
brated  inductance  connected  at  L 
Neglecting  the  losses  in  C„  the 
reciprocals  of  the  Q  values  of  the 
coil  (Qt)  and  of  the  capacitor  (Qe) 
are  additive,  and  thus  1/Q  = 
1/Q/,  +  1  Qr.  From  this,  the  power 
factor,  the  phase  difference,  etc.,  may 
be  evaluated. 

The  capacitance  of  capacitors  may 
be  determined  directly  by  substitu- 


Send  for  your  copy  of  the  new  24  page  bulletin 
on  Cannon  DP  Connectors.  Gives  general  infor¬ 
mation  and  description  of  parts,  applications, 
dimensional  sketches  and  tabular  matter.  Write 
Department  A- 120,  Cannon  Electric  Develop¬ 
ment  Company,  Los  Angeles  31,  California. 


Cannon  Electric  Development  Co.,  Los  Angeles  31,  Col. 

Coaodioa  Factary  ood  Eagioaoriog  Offica:  Caiman  Dactrk  Ca.,  ltd.,  Toronto 
KEPKESENTATIVes  IN  PEINCIPAL  CITIES  —  CONSULT  YOUE  LOCAL  TELEPHONE  BOOK 
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Creates  new  aids  to  Victory 

-and  to  ftmerican  industry 

^.CK  «£  tV.e  Norel^  name -.d  ;;"ri;rfielX‘’ana^ 

^  "^;:':;::lonrte£ov.men.  .K.cH  has  eaenea 

Z"::;:.  o£  en^neem  ,he  *>- 

Today.  Norelco  p^nc.s  aee  «  ,„a  one 

.  This  is  the  ZZ  Jd  teZrces  are  direeted. 

,„  vhieh  an  onr  efforts  and  , 

Tomorrow,  T'nteleo  pro  peacetime  pursuits  » 

Vietorv  profitahly  a'affaWe  t  t-  ^.^.^_^^„aerafls- 

„,anship«>"»>Z^Z  .eetronie  devices  are  used. 

„t  perfection  wherev  er  ^  ,opments  hy  asking  us 

Be  sure  yon  share  in  'Z^j^Zleo  niaiVmg  hst  today.  ^ 

,o  put  your  till^^eleomedhyNoreleoenginee^  . 

inquiriesandprohlemswi  ^pl.. 

j  ♦  fr»r  Victory  include.  TuVies* 

Pn>duct8for  Victo  >  ,  ^nsmittmg  Tube^,  u. 

fier  Tube.;  Rectifier  Tulie,  ^  der,  rod,  >Mre  and 

Piates; Tungsten  and  W^.  f  me 'ft  ire^aUdrawable  metals. 

sheet form-.Tongsten Alloys,  Die*.  Searchray 

brsrKSTs;^.*'- 

/\/erelco 

rnifiKH  PHILIPS  COMPANt,  IHC. 

HORIH  AMERICRR  i^R  „y  .„, her  factories  at  Ustslon 

Maia/ar,»ryoadoi!i-ia^;f^'S;.!!„,^^^^^ 
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tion  of  the  unknown  capacitor 
Cl,  observing  the  change  in  the 
ting  of  C,  required  to  establish  i 
ance  with  and  without  the  uiikno 
capacitor.  Another  application 
the  instrument  is  measuren  nti 
high-frequency  resistance, 
reactance,  and  phase  angle  of 
sistors.  In  the  case  of  k^w  *&• 
the  resistor  is  connected  in  a 
with  a  previously  calibrated  inditt 
at  L.  High  resistances  are 
suitably  applied  across  the  t 
circuit,  at  terminals  C,.  The  re: 
are  obtained  from  observation  of 
drop  in  voltage  gain  and  the 
tude  and  sign  of  the  change  in  t 
tuning  capacitance  Ct,  using  the 
pressions  given  above. 

The  examples  given  by  no  rnea 
exhaust  the  possibilities  of  the 
strument.  The  use  of  special  t 
jigs  enables  the  adaption  of  t 
apparatus  for  measurements  of  t 
dielectric  losses  and  permittivity 
solid  dielectrics,  the  permeability 
core  materials,  characteristics 
liquid  dielectrics,  etc. 


Machine  for  Calculating 
Polar  Diagrams 


A  MACHINE  THAT  PLOTS  the  pfl 
radiation  pattern  of  any  directio 
array  of  vertical  antennas  in  a  f 
minutes  is  described  by  H.  P 
Williams  in  a  recent  issue  of  Eh 
trical  Communication. 

The  machine  contains  selsyn 
tors  having  a  three-phase  stator 
a  single-phase  rotor.  They  are  u 
as  transformers  rather  than  mot¬ 
to  take  advantage  of  the  fact  th 
their  windings  are  such  that 
phase  of  the  emf  in  the  rotor  is 
actly  proportional  to  the  angular 
sition  of  the  rotor.  When  a  numf 
of  such  motors  are  connected  wi 
their  three-phase  primaries  in  par 
lei,  the  phases  of  the  voltages  in 
rotors  used  as  secondaries  will  be 
termined  by  the  angular  positions 
the  individual  rotors. 

The  rotors  do  not  revolve  in 
usual  manner,  but  are  restrained 
certain  angular  positions  to  rei 
sent  the  phases  of  the  received  vo 
age  components.  The  magnitude 
each  voltage  vector  can  be  adjust 
to  correspond  to  a  given  antenna  ci 
rent  by  a  potentiometer  across  ei 
secondary.  The  vector  sum  of  all  t 
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Where  connections  must  be 
made  and  broken  quickly 
and  where  these  connections 
occur  thousands  oi  times  in 
the  life  oi  the  apparatus,  only 
plugs  ore  practicoL  In  most  coses, 
proper  functioning  oi  the  apparatus 
demands  a  perfect  connection,  com¬ 
bining  qualities  oi  low  resistance, 
mechanical  stability  and  long  liie. 

Now.  the  lives  oi  our  fighting  men 
depend  on  such  small  things  as 
plugs.  There  can  be  no  compromise 
in  engineering  design,  in  the  quality 
oi  materials,  in  the  honesty  oi  manu¬ 
facture.  A  few  cents  per  thousand 
in  the  cost  of  plugs  can  cost  the  lives 
oi  hundreds  oi  men  in  Europe  or  the 
Pacific. 

Let  Johnson,  one  oi  the  pioneers  in 
the  monuiacture  oi  plugs  and  lacks, 
suggest  a  plug  and  jack  combination 
for  YOUR  requirements  in  YOUR 
opporahis.  Johnson  has  production 
capacity  and  a  type  for  every  re¬ 
quirement.  Samples  ore  available. 
Inquire  today.  . 
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25-27  LEXINGTON  STREET  •  NEWARK,  N.  J. 


ComporUon  of  calculotod  cunre  oi  p< 
diagram  of  typical  antonna  systtm  or 
tho  curve  obtained  from  the  machin* 


A  polar  diagram  for  a  typical  a 
tenna  system  is  shown  in  the  ill 
tration.  In  this  the  solid  line  is  t 
curve  plotted  by  the  usual  caK 
tions  and  the  dotted  line  is  the  cur 
obtained  from  the  machine.  The 
curacy  varies  at  different  degrees 
rotation  from  zero  to  five  pen 
Since  the  accuracy  of  the  selsyn  rn 
tors  is  two  percent  the  diffen 
are  due  to  mechanical  linkage  in  t 
machine. 

The  author  states  that  the  de\ 
has  also  been  useful  in  detemi! 
the  current  and  phase  relationsh 
which  must  exi.ct  in  an  antenna  > 
tern  when  a  certain  polar  patten 
measured  in  the  field.  In  one  ^ 


HOW'S  YOUR  ARCTIC  BEHAVIOR?  Thor 


fULL  LINE  -  CALCULATED  CURVE 
DOTTED  LINE  -  CURVE  GIVEN  BY  MACHINE 


secondary  voltages  is  ob  uin, 
connecting  the  secondaries  in 
and  by  measuring  the  total  v 
with  a  high-impedance  vohnet 
The  angle  of  phase  of  the  v 
depends  upon  the  rotor  pc  ition 
is  obtained  mechanically  by  a, 
and  pinion  arrangement.  The 
nitude  of  the  a-c  voltagt  in 
rotor  is  adjusted  to  be  proper 
to  the  antenna  current.  Each 
tenna  is  represented  by  a  motor 
its  corresponding  mechai  ical  H 
age,  and  the  complete  asNcmbly 
linkages  is  driven  off  one  main  sh 
The  exploring  angle  is  read  fioc 
dial  marked  in  degrees  and  the  i 
responding  relative  amplitude 
shown  on  the  voltmeter. 


FINDING  COLO  fACTS 


ABOUT 

WAR-NEEDED 

INSTRUMENTS 


LOT  TESTING  of  frequency  meters  at  th- 
plant  of  Allen  D  Cardwell  Mfg.  Corp,, 
Brooklyn,  N  Y.  Note  the  panel  of  twelve 
meters.  This  method  permits  temperature 
testing  of  a  lorge  number  of  meters  at  one 
time  During  testing  at  sub-zero  tempera¬ 
tures,  operators  work  in  comfort  at  room 
temperature 


HER  FINGER  TIPS  HAVE  AN  ICY  TOUCH 
Plunging  her  arm  into  a  protective  sleeve, 
this  operator  makes  hand  adjustments  on 
radio  parts  being  tested  in  this  AMCOIL 
humidity  and  temperature  test  chamber,  ms 
used  at  the  Cardwell  plant,  this  way  of 
making  adjustments  has  proved  its  advan¬ 
tage  over  shaft  tests,  because  of  direct 
finger  tip  contact  with  units  tested.  ____ 


qwettion  is  answered  in  advance  as  far  as 
these  condensers,  transformers  and  other 
instruments  ore  concerned.  The  effects  of 
cold  and  sudden  drops  in  temperature  con 
be  observed  during  test  through  the  her¬ 
metically  sealed  multiple  pones  of  gloss, 
in  this  AMCOIL  RTC-1XX  Testing  Chamber. 
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THESE  TESTS  HELP  THEM.  Members  of  the 
U.  S.  Army  Signal  Corps  will  use  instruments 
which  pass  the  tests  shown  in  the  foregoing 
series  of  photr^rophs.  Such  equipment  is 
vital  to  keeping  communication  channels 
open.  Radio  ports  os  well  os  troops  must 
l>e  seasoned. 


The  Amcoil  Testing  Chambers  used  at  the  Allen 
D.  Cardwell  Mfg.  Corp.  an  regular  modalt  con¬ 
taining  spociol  testing  occetioriet  developed  by 
that  company's  enginoori  working  closely  with 
Amcoil  technicol  men.  The  temperature  range  of 
those  chambers  is  from  C.*(— /O'  F.)  to 

.  70*  C.  (-|-160*  F.l.  Intido  dimoniioni  of  cham¬ 
ber— 52  in.  long,  30  in.  doep,  37.5  in.  high. 

Amcoil  consultotion  and  advisory  onginoering 
servico  is  of  your  disposal  on  test  chombert  for 
esiontiol  war  purpotos  new — or  testing  operations 
for  post-war  activity. 


t;‘ined 
‘  >n  m 
*‘1  voltl 
^^eter, 
'>e  voitl 
ition 
V  an  ^ 
•'he  iJ 
in  f] 
)porti^ 

Each 
Tiotor  j 
ical  ii 
-embly 
ain  sh; 
d  froi)| 
i  the  3 
litude 


!^VE 

■IACMINE 


20' 


I  ol  pc! 

sl«m 

nachiat 


pical  i 
the  ill 
tie  is  t 
ca 
he  cui 
The; 
?jrrees 
peic< 
(Isyn  ri 
ffercr, 
pe  in  t 


le  de\ 

ermini 

tionsh 

?nna 

attern 

one  c 


?()M' 


the  patterns  were  not  as  ex¬ 
pected  from  theory,  the  departure 
being  outside  the  bounds  of  normal 
measuring  errors.  In  order  to  dis¬ 
cover  the  actual  phase  relationships 
jnd  phase  magnitudes  of  the  cur¬ 
rents  in  the  antenna,  a  series  of  polar 
diagrams  were  made  on  the  machine. 
The  true  phases  and  currents  in  the 
antenna  were  found  by  taking  the 
polar  diagram  which  most  closely 
correspc'.ded  to  the  actual  field  pat¬ 
tern. 


protective  Metal  Finishes 


The  extensive  use  of  various  met¬ 
als,  widely  differing  in  chemical  and 
physical  properties,  for  scientific  in¬ 
struments  and  apparatus  brings 
many  problems  in  providing  satis¬ 
factory  protective  coatings  and  fin¬ 
ishes  for  metal  surfaces.  A  compre¬ 
hensive  symposium  on  this  subject 
appears  in  the  June  1943  issue  of 
the  Journal  of  Scientific  Instruments, 
a  British  publication. 

Of  the  sources  of  corrosion,  solu¬ 
tion  potential  differences  are  prob¬ 
ably  the  greatest  problem.  The  solu¬ 
tion  potentials  of  metals  and  alloys 
.Impend  upon  the  solutions  to  which 
they  are  exposed,  and  potentials  ap- 
oao'hing  two  volts  are  not  uncom¬ 
mon.  The  potential  difference  is  a 
measure  of  the  force  tending  to 
jse  corrosion  currents  but  the  rate 
of  corrosion  due  to  contact  of  dis- 
‘milar  metals  depends  on  the  mag¬ 
nitude  of  the  corrosion  currents  and 
these  are  much  affected  by  the  sur¬ 
face  film  formation  and  polarization 
effects.  To  obtain  improved  resis- 
nce  to  corrosion  the  use  of  chemical 
icatnient  of  metals  and  alloys  to  pro¬ 
vide  a  protective  finish  is  often  re¬ 
nted  to.  Methods  of  treatment  are 
.eviewed  at  length  in  one  article  of 
die  symposium. 

Aluminum  possesses  a  natural  re- 
^  'taiice  to  corrosion  since  it  forms  a 
■  in  layer  of  oxide  on  its  surface. 
This  resistance  is  generally  reduced, 
ve\er,  when  its  mechanical 
'iiength  is  increased  by  alloying  and 
^  particularly  decreased  in  alloys  of 
aluminum  that  contain  heavy  metals. 
The  anodic  oxidation  of  aluminum 
nd  its  alloys  to  minimize  this  condi- 
ion  is  also  treated  in  the  symposium. 
A  third  article  deals  with  the  prob- 
ni  of  obtaining  a  uniform,  protec¬ 
tive  surface  on  metals  by  applying 
.  dnts  and  varnishes. 


An  Important  Message  to 

Techoical  Men 


The  war  has  carried  the  manufacturing 
age  to  a  new  peak!  Produaion  demands 
have  created  technical  problems  the  like 
of  which  the  world  has  never  seen  be¬ 
fore!  The  services  of  engineers  are  at  a 
premium.  Especially  the  services  of  one 
particular  class — executive  engineers— 
engineers  with  business  training;  engineers 
who  can  "run  the  show." 


In  these  critical  times,  the  nation  needs 
engineers  of  executive  ability  now,  today 
— not  five,  or  ten  years  from  now!  The 
shortage  of  such  men  is  acute — even 
more  acute  than  that  of  skilled  produc¬ 
tion  workers.  And  company  heads,  aware 
of  this  situation,  are  offering  high  rewards 
to  engineers  who  have  the  necessary 
training  in  industrial  management. 


Golden  Opportunity 
for  Engineers 


In  this  new  era,  the  engineer  with 
vision  and  foresight  has  a  golden  oppor¬ 
tunity.  He  will  realize  that  out  of  today’s 
tremendous  production  battles  will 
emerge  technical  men  who  not  only  wiU 
play  a  major  role  in  winning  the  war, 
but  who  also  will  be  firmly  entrenched  in 
keyexecutivepositionswhenpeace  comes. 

However,  before  the  engineer  can  take 
over  executive  responsibilities,  he  must 
acquire  knowledge  of  the  other  divisions 
of  business— of  marketing,  accounting 
and  finance.  He  has  of  necessity  a  vast 
amount  of  technical  training  and  expe¬ 
rience.  But  in  order  to  grasp  the  oppor¬ 
tunities  that  present  themselves  today— 
to  assume  leadership  on  the  production 
front — he  must  also  have  an  understand¬ 
ing  of  praaical  business  principles  and 
methods. 


The  Alexander  Hamilton  Institute’s  in¬ 


tensive  executive  training  can  give  you 
this  essential  business  training  to  sup¬ 
plement  your  technical  skill. 


FREE  help  for  engineers 


Ever  since  the  war  beican.  there  has  been  an 
unusually  heavy  demand  on  the  part  of  our 
technically-trained  subscribers  for  the  Insti¬ 
tute’s  special  guide  on  "How  to  Prepare  an 
Enitineerina  Report".  Extra  eppies  of  this 
practical,  helpful  72-pai(e  Guide  are  now 
available  and,  for  a  limited  time  only,  will 
be  sent  free  to  all  techoical  men  who  use  the 
coupon  at  the  right. 


134,000  men  on  the  operating  side  of 
business  have  enrolled  for  this  training. 
More  than  37,500  are  technical  men — 
engineers,  chemists,  metallurgists — many 
of  whom  are  today  heads  of  our  huge 
war  industries. 

This  training  appeals  to  engineers  be¬ 
cause  it  gives  them  access  to  the  thinking 
and  experience  of  the  country’s  great 
business  minds.  It  is  especially  valuable 
to  such  men  because  it  is  basic,  not  spe¬ 
cialized — broad  in  scope,  providing  a 
thorough  groundwork  in  the  fundamen¬ 
tals  underlying  all  business.  It  covers  the 
principles  that  every  top  executive  must 
understand.  It  applies  to  all  types  of  in¬ 
dustrial  organizations,  because  all  types 
of  organizations  are  based  on  these  same 
fundamentals. 


Business  and  Industrial 


Leaders  Contribute 


'The  Institute’s  training  plan  has  the  en¬ 
dorsement  of  leading  industrialists  and 
business  men.  And  it  is  only  because 
these  high-ranking  executives  recognize 
its  value  and  give  their  cooperation  that 
such  a  plan  is  possible.  Among  those 
who  contribute  to  the  Course  are  such 
men  as  Frederick  W.  Pickard,  Vice 
President  and  Director,  E.  I.  DuPont  de 
Nemours  &  Co.;  Thomas  J.  Watson, 
President,  International  Business  Ma¬ 
chines  Corp.;  James  D.  Mooney,  Presi¬ 
dent,  General  Motors  Overseas  Corp.; 
Clifton  Slusser,  Vice  President,  Goodyear 
Tire  and  Rubber  Co.  and  Colby  M. 
Chester,  Chairman  of  the  Board,  General 
Foods  Corp. 


Send  for 

‘FORGING  AHEAD  IN  BUSINESS* 


The  facts  about  the  Institute’s  plan  and 
what  it  can  do  for  you  are  printed  in  the 
64-page  book,  "Forging  Ahead  in  Busi¬ 
ness’’.  This  book  in  its  own  right  is  well 
worth  your  reading.  It  might  almost  be 
called  a  handbook  of  business  training. 
It  is  a  book  you  will  be  glad  to  have  in 
your  library,  and  it  will  be  sent  to  you 
without  cost.  Simply  fill  in  and  mail  the 
attached  coupon  today. 


Alexmnder  Hamilton  Institute,  Inc. 

Dept  57,  73  West  23rd  Street.  New  York,  N.  Y. 

In  Canada.  54  Wellinaton  St,  West  Toronto  Ont 
Please  mail  me  a  copy  of  the  64-paae  book — 
"FORGING  AHEAD  IN  BUSINESS  ”  and  also  a 
copy  of  "HOW  TO  PREPARE  AN  ENGINEER¬ 
ING  REPORT,’’  both  without  cost 


Name . 

Business  Address. 


Position . 

Home  Address. 
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coefficients  for  Gauss’  mechanical 
quadrature  formula  are  tabulated  in 
Mathematical  Table  MT18,  obtain¬ 
able  from  the  Bureau  at  25  cents. 

A  table  of  confluent  hypergeo¬ 
metric  functions,  Mathematical  Ta¬ 
ble  MT19,  is  also  priced  at  25  cents. 


Emissive  Plates  for  Pentodes 

Although  the  primary  function  of 
a  suppressor  grid  in  a  pentode  is 
elimination  of  secondary  emission, 
the  purpose  is  somewhat  defeated 
when  the  suppressor  grid  is  wound 
as  an  open,  pitched  spiral.  An  in¬ 
vention  described  in  Wireless  World 
(British)  and  assigned  to  Philips 
Lamps,  Ltd.,  proposes  to  overcome 
this  condition  by  coating  the  plate 
and  screen  grid  with  an  emissive 
material. 

The  inventors  suggest  that  a  ma¬ 
terial  such  as  caesium  oxide,  which  is 
highly  emissive,  be  used.  Although 
the  total  secondary  emission  is  in¬ 
creased  over  that  from  ordinary 
nickel  or  molybdenum  elements,  the 
content  of  fast-moving  secondary 
electrons  is  smaller.  Braking  action 
of  the  open  pitched  suppressor  is  suf¬ 
ficient  to  prevent  the  passage  of  the 
comparatively  slow  electrons,  though 
it  fails  to  stop  those  traveling  at 
high  speed. 


This  Portable  Electric  Megaphone  was 
used  at  Pearl  Harbor  and  is  now  in  use  in 
various  branches  of  our  Armed  Forces 
from  the  Tropics  to  the  Arctic. 


GUIDED 

RADIO  CORPORATION 

161  Sixth  Ave.  New  York  13,  N.  Y. 


WITHIN  EARSHOT  today  of  the 
nine  FM  stations  in  the  New  York 
area  are  more  than  80,000  FM  re¬ 
ceivers,  according  to  an  FMBI  report. 
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A  UNIQUE 

ENGINEERINQ  QROUP  IS  RERDT 
TO  ROLL  UP  ITS  SLEEVES  FOR  YOU! 


For  wauiixne  produc¬ 
tion  or  postwar  planning ...  in 
the  application  of  existing  de¬ 
vices  or  the  development  of 
new  designs . . .  we  are  ready  to 
help  you  harness  the  miracle 
of  electronics  to  your  specific 
needs.  We  have  the  back¬ 
ground:  65  years  of  constant 
cooperation  with  the  commu¬ 
nications  industry  in  all  its 
phases.  We  have  the  facilities: 
military  and  government 
agencies  may  tell  you  some  of 
the  story.  And  we  are  neither 
too  big  to  bother  with  small 
problems  .  .  .  nor  too  small  to 
I  O  succeed  with  big 
ones.  Can  we  get 
10^®  together? 


j?^BUNNIELL5«> 

^  GENERAL  OFFICES:  215  Fulton  St.,  New  York  City  •  FACTORIES  at  Brooklyn,  N.  Y. 


I  anf/  t^anufactWieU  c^:  j  7  . 

ELECTRONIC  INDUSTRIAL  DEVICES  ★  INDUSTRIAL  RECTIFIERS 
HIGH  POWER  RADIO  FREQUENCY  GENERATORS  ^  TRANSMITTERS 
RECEIVERS  if  AUTOMATIC  TELEGRAPH  EQUIPMENT 
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Free  Speech — ^first  of  the 
Four  Freedoms.  Ameri> 
ca's  great  radio  industry 
is  serving  the  nation  well 
in  helping  to  protect  this 
great  privilege.  And 
Blaw-Knox  towers  we 
helping  to  deliver  maxi¬ 
mum  coverage  and  de¬ 
pendability  in  transmis¬ 
sion. 


VCRTICAL 


BLAW-KNOX  DIVISION  of  Blaw-Knox  Company 
Farmers  Bank  Building  .  .  .  Pittsburgh,  Pa. 


R-F  Heating 

(Continued  from  page  107) 


would  be  of  great  value  in  red ,  cing 
the  cost  of  molded  parts  on  smaii-run 
orders,  since  for  small  quantitit  i  the 
cost  of  the  necessary  molds  is  a  j  lajor 
item. 


Elsmcats  of  the  R-F  Circuit 


The  radio-frequency  equipment  fori 
r-f  preheating  obviously  can  be  anj 
unit  capable  of  supplying  sufticient 
energy  at  the  required  frequency. 
Although  most  of  the  units  used  for 
this  particular  purpose  are  oscil¬ 
lators,  they  are  usually  called  r-f  gen¬ 
erators.  This  seems  good  practic>r| 
since  the  term  is  more  or  less  generic 
and  can  be  assumed  to  cover  uscil- 


lator-amplibers  and  other  types  of^^ 
controlled  circuits  which  may  comt' 
into  use  later. 

Several  companies  are  presently 
manufacturing  r-f  generators  for 
preheating  of  plastics,  with  indica¬ 
tions  that  there  will  be  more.  The.^( 
generators  vary  in  size  and  in  vari 
ous  minor  details,  although  in  major 
respects  they  are  much  alike.  Con¬ 
sideration  of  equipment  will  be  con-' 
fined  at  this  time  to  a  brief  descrip 
tion  of  the  unit  shown  in  Fig.  10 
which  is  more  or  less  representative 

The  unit  pictured  is  a  2-kw  gener¬ 
ator  (output  rating)  adapted  fron 
a  radio  transmitter  design.  A  simpli¬ 
fied  schematic  of  the  circuit  is  shown 
in  Fig.  11.  The  circuit  is  that  of  a 
simple  Colpitts-type  oscillator.  A 
pair  of  833-A’s  connected  in  parallel 
are  used  as  oscillators.  The  rectifier 
(not  shown  in  schematic)  employ.'; 
four  872-A’s  in  a  single-phase 
bridge-type  circuit.  Fairly  extensive 
control,  metering,  and  protective  cir¬ 
cuits  are  provided. 

The  load  impedance  presented  by 
a  preform  between  metal  plates  (the 
electrodes)  is,  of  course,  capacitive 
It  is  usual  to  series-resonate  such  a 
load.  In  the  unit  shown,  the  series 
tuned  output  circuit  is  tapped  across 
the  tank  coil  of  the  oscillator.  Tun¬ 
ing  of  the  load  circuit  is  accom¬ 
plished  by  means  of  inductances  L 
and  Lj.  The  main  tuning  inductance. 

Lj,  is  made  large  so  that  a  wide  vari¬ 
ation  in  preform  sizes  (from  small 
in  cross-section  and  tall  in  height  to 
large  in  cross-section  and  .small  in 
height)  can  be  tuned.  In  order  to  ob 
tain  close  control  of  tuning,  a  much 
smaller  inductance  of  the  “trolley- 
rider”  type  is  connected  across  part 
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A  JlTTisON  Gas  Tank*  made  of  National 
Vulcanized  Fibre  by  U.  S.  Rubber  Co.  These 
auxiliary  gas  tanks  are  hooked  beneath  the 
wings  or  fuselage  of  a  plane.  When  empty, 
they  may  be  dropped  to  reduce  "air  friction." 
Produced  in  sizes,  50to  250  gallons  capacity. 


bombs  away  over  targets  farther  away 


Thanks  to  the  development  of  jettison  gas  tanks  made 
of  lightweight,  strong  National  Vulcanized  Fibre, 
our  army  planes  get  increased  gas  loads,  providing 
wider  flying  range . . .  our  aviators  are  able  to  carry  the 
fight  farther  away  .  .  .  are  able  to  ferry  planes  longer 
distances.  This  use  of  National  Vulcanized  Fibre  is 
typical  of  the  war  work  of  our  company  . . .  supplying 
materials  for  everything  that  "flies,  floats  or  shoots." 


DELAWARE 


WILMINGTON 


of  U.  S.  Army  Atr  Forcet 


ky  U.  S  Army  Air  Forces 


Manufacturers  of  Communication  Equipment 
SINCE  1918 


San  Francisco,  Calif 


of  the  larger  inductance.  Motor 
drive  is  provided,  the  motor  beirij 
controlled  by  pushbuttons  on  thi 
front  panel.  This  is  the  only  tunin 
control  on  the  front  panel.  A  vari 
able  capacitor,  C„  which  can  be  spor 
at  the  top  center  in  Fig.  10,  is  nsp, 
only  for  controlling  the  grid  feed 
back.  This  need  be  varied  only  wher 
changing  to  preforms  of  markedh 
different  size. 

The  lead  to  the  high-voltage  or  so 
called  hot  electrode  is  brought  out  ( 
the  cabinet  through  a  bowl-insulator 
In  the  simplest  case,  the  top  el  >  tindf 
is  a  brass  plate  which  rests  direith 
on  the  preform.  A  spring  ai  l  anjjp 
ment  allows  for  the  swelling  whid 
occurs  when  heating  some  preforms 
In  the  case  of  specially  shaped  pie 
forms,  it  is  sgmetimes  necessary  p 
use  shaped  electrodes,  and  in  somi 
cases  it  is  necessary  to  allow  a  sme' 
spacing  between  electrode  and  prt 
form  (which  requires  supporting  thi 
top  electrode).  The  use  of  spaeinj 
is  generally  undesirable  as  it  greatli 
increases  the  load  voltage,  with  con 
sequent  likelihood  of  flashover. 


Power  ood  Froqiioaey  Roqoiremeiih 

There  has  been  much  wishfu 
thinking  in  regard  to  radio-fre 
quency  power,  some  of  which  has,  ir 
effect,  attributed  to  r-f  the  ability  t( 
cause  heating  out  of  all  proportion 
the  power  used. 

Obviously,  there  is  nothing  nutK 
cal  about  r-f  energy  in  this  i  t  ^ppc: 
at  least.  The  same  number  of  Bt 
are  required  to  heat  a  given  weigh 
of  material  to  a  required  tempti.i 
ture,  regardless  of  whether  the  hea’ 
ing  agent  is  steam  or  radio  fit 
quency.  The  cost  of  providing 
power,  the  efficiency  with  which  ;! 
may  be  delivered  into  the  load  or  ;  ( 
time  required  may  vary,  but  '  ^ 
power  which  must  be  delivered  ’ 
the  load  is  the  same  and  is  given  by  s 
very  simple  physical  law,  namely 
H  =  SwAT  (1 

where 

H  is  the  total  heat  delivered  in  B’ 
S  is  specific  heat  of  substance 
ing  heated 

IV  is  w’eight  of  substance  in  lb 
AT  is  temp,  change  in  deg.  F 
This  gives  the  total  amount 
heat  required,  regardless  of  time  ( 
method).  The  rate  of  heating  in  B 
per  minute  is  given  by 

H/t  =  SivlT  t  (- 

where  t  is  the  heating  time  in  n 


Remler  made  plugs  and  connectors  of  the  following  types  ore  used 
by  more  than  fifty  concerns  engaged  in  manufacturing  communi¬ 
cations  equipment  for  the  U.  S.  Army  Signal  Corps: 


Special  Designs  to  Order 

Remler  is  equipped  to  manufacture  other  plugs  and  connectors  of 
special  design — in  large  quantities.  Submit  spc^ificqtions. 

Prompt  Delivery  •  Inspection 

Signal  Corps  inspectors  in  attendance.  Uniformity  assured — no 
rejects.  Write,  wire  or  telephone  if  we  can  be  of  assistance. 

Rentier  facilities  and  production  techniques 
frequently  permit  quotations  at  lower  prices 
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iiKe  a  mmuie  ana  a  naii  is  the  maxi 
mum.  The  minimum  heating  tim 
will  be  determined  by  the  economic 
and,  possibly,  by  the  point  of  volta? 
flashover  across  the  load.  As  a  pra; 
tical  working  compromise  a  tim 
cycle  of  one  minute  is  generally  use 
in  making  preliminary  calculation! 
For  purposes  of  illustration  an  exan 
pie  is  useful. 

Most  plastics  have  specific  heat 
of  the  order  of  0.3  to  0.5  or  less.  1 
we  assume  0.5  for  the  specific  hea 
one  pound  as  the  amount  of  materi; 
to  be  heated  in  1  minute,  an  ambiei 
temperature  of  80  deg.  F,  and  a  d( 
sired  final  temperature  of  280  deg. 
(all  of  which  are  typical  values),  tr 
necessary  power  from  (3)  above 
17.6x0.5x1x200/1,  which  is  17fi 
watts.  It  should  be  noted  that  th: 
is  the  actual  power  required  in  th 
load.  The  power  lost  in  the  load  cii 
cuit  must  also  be  supplied.  If  we  a; 
sume  a  power  factor  of  0.03  (avei 
age  for  most  molding  materials)  an 
a  Q  of  200  for  the  inductance  used  t 
tune  the  load,  these  losses  will  I 
about  15  percent  of  the  power  in  th 
load.  From  this  it  will  be  seen  th; 
about  2-kilowatts  of  power  is  r- 
quired  to  heat  a  pound  of  material  i 
one  minute  under  average  condition 
This  is  the  ratio  usually  used  i 
'  quick  computations.  Obviously  if  tl 
1  material  has  a  lower  specific  hea 
j  the  power  requirement  will  be  somi 
1  what  less.  If,  on  the  other  hand,  tt 
1  material  has  a  much  lower  pow 
factor,  the  circuit  losses  will  1 
.  greater  and  the  power  requiremej 
correspondingly  higher. 

The  reasons  for  the  choice  of 
particular  frequency  for  dielectri 
heating  are  often  misunderstood, 
is  not  unusual  to  see  statements  lib 


Yes,  Sahib,  I’ve  gone  G.I.  several  times  through 
the  years,  but  never  in  so  big  a  way. 

I’m  on  the  job  with  ignition  systems  in  planes, 
tanks,  jeeps,  PT’s  and  submarines;  —  with 
range  finders,  fire  controls  and  all  sorts  of 
detectors.  Macallen-made  mica  sheets,  shapes 
and  sizes  are  in  tremendous  demzuid  to  insulate 
current-controlling,  heat-confining  devices  that 
are  helping  to  win  this  war. 

But,  I  still  keep  an  eye  on  industry,  especially 
on  this  absorbing  science  of  electronics.  It  re¬ 
minds  me  of  the  days  in  which  a  bright  young 
man  named  Thomas  A.  Edison  first  challenged 
my  ingenuity.  Somehow,  I  managed  to  keep 
pace  with  him;  and  I’m  keeping  pace  with 
Macallen-made  mica  specialties  in  the  amazing 
development  of  your  new  science. 


*MICAH  represents  the  high-grade 
mica  products  processed  by  Macallen. 
He  would  like  to  send  you  bis  SOtb 
anniversary  book  —  Macallen  and 
Mica.  Your  name  and  address,  please.^ 


PRODUCTS 

Compressed  Sheets  —  Mica  Paper, 
Cloth,  Tape.  Heater  Plate,  Compressed 
Sheet  Tubing  —  Commutator  Insulation 

—  Compressed  Sheet  Washers  —  In¬ 
sulating  Joints  and  Canopy  Insulators 

—  Railway  Specialties  —  Domestic  and 
Imported  Raw  Mica.  Always  specify 
MACALLEN  MICA. 


16  MACALLEN  ST.,  BOSTON 


CHICA60:  MS  W.  Wnbhitoa  ll«A.  CLEVELAND;  IMS  LaaMr  BUS. 
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1^  The  Gibson  Girl  outfit  is  dropped  from  plane 


2a  Floating  transmitter,  aerials,  etc.  are  picked  up 


NOW  flyers  down  at  sea 
can  radio  their  position  and  be  almost  certain  of 
i  lA  rescue.  The  new  automatic  emergency  transmitter, 
the  Gibson  Girl,  sounds  a  clear,  far-ranging  SOS  . . . 
!i  heard  over  an  effective  range  of  one  hundred  thousand 
larr  miles.  It  is  saving  lives! 

I  GIBSON  GIRL,  during  its  development  by  Bendix  Aviation. 

!  North  Ilollywooil,  California,  in  collaboration  with  the  Signal 
rj-  Aircraft  I>aboratories  at  Wright  Field,  was  nicknamed  the 
'  ’  Girl  because  of  its  hour  glass  contour.  The  name  has  stuck. 

I  AOVANCf  MICRO  RELAY  is  a  vital  component  of  this  remark- 
-  life-saver.  It  regulates  the  voltage  output  of  the  hand-cranked 
Ml cr.  Without  this  control,  wide  variations  in  cranking  speed 
■  ’  such  fluctuations  of  power  that  the  signals  are  not  effective. 


FOR  MEN  ADRIFT 


The  Advance  Micro  Relay  which 
performs  this  vital  function  of  con¬ 
trol  is  the  same  compact  time-tested 
relay  that  is  giving  distinguished 
service  in  communication  equip¬ 
ment  on  all  war  fronts  and  through- 
-iciuai  Sue:  i"x  11,^"  o”*  industry.  It  is  available  for  yoi/r 

use.  on  proper  authority.  Write  for  new  Ailvance  Relay  Catalogue, 
just  off  the  press.  Please  address  Department  0()0. 


ADVANCE  ELECTRIC  COMPANY 

1260-1262  West  Second  Street  •  Los  Angeles  26,  California 


*r  pow'j 

will 


)ice  of 
dielec  tr 
•stood, 
ents  lil’ 


3,  Balloon  or  kite-supported  aerial  is  sent  up. 
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Turning  crank  automatically  transmits  SOS 


dKf: 


^  I 


I 


Have  you  transformer 

troubles? 

TRY 

'  i  TRANSFORMERS 


Oil  CeeUd  Transferiii«r 
for  Plot*  Sapply  For* 
Noe*.  Wcldiog,  cte. 


For  EI*ctr*oic 
Applkotieat 


Standard  or  Spaclat 

If  your  difficulties  involve  transformer 
performance,  why  not  use  our  twenty 
years  of  experience  to  iron  them  out.  If 
the  job  calls  for  a  standard  dry  type  trans¬ 
former,  you  will  find  just  what  you  need 
in  the  NEWARK  line.  If  it  is  a  special 
transformer  job,  you  will  find  in  the 
NEWARK  staff  the  brains  and  experi¬ 
ence  to  design  the  transformer  you  need, 
and  in  the  NEWARK  shops  the  com¬ 
ponents  required  to  assemble  it,  and  the 
skilled  workmanship  to  do  it  right. 

Are  your  difficulties  based  on  delayed 
deliveries?  Weil,  the  reputation  of 
NEWARK  for  unusual  delivery  always 
has  been  good,  and  still  is.  Let  us  con¬ 
firm  this,  on  your  job. 

Full  details  on  Newark  Trans¬ 
formers,  Dry  Type  or  Oil 
Cooled  Distribution  Type,  in 
descriptive  bulletins  on  re¬ 
quest. 


NEWARK,  NEW  JERSEY 

OUR  SUBCONTRACT  FACILITIES  may  b*  just  what  you  need  to  meet  delivery  needs  on 
war  production.  We  established  this  department  long  before  Pearl  Harbor,  and  it  is  skilled 
in'  handling  all  kinds  of  work,  not  only  electrical  in  character. 

Pfco**;  BIGELOW  3-5600 

NEWARK  TRANSFORMER  CO.  ' 

17  Frelinghuyan  An.  Newark,  N.  J. 


“The  heating  effect  increase  witl 
frequency."  Such  a  statement  is  true 
of  course,  only  if  the  voltag*  .,cios 
the  load  is  held  constant,  whid 
means  that  the  power  is  inc  easei 
accordingly.  But  this  is  entirely  th 
wrong  viewpoint  since  ordinarily  \ 
is  the  power  to  the  load  which  is  hdi 
constant,  and  the  reason  the  fre 
quency  is  increased  is  to  reduce  th 
voltage. 

The  almost  invariable  appioar^ 
to  an  r-f  heating  problem  is  first,  t 
calculate  the  required  power  (fror 
the  constants  of  the  material  an 
the  desired  heating  rate,  as  demon 
strated  above)  and  second,  from  thi 
power  and  the  estimated  capacity  o 
the  load,  to_determine  an  operatin 
frequency  at  which  the  voltage  acres 
the  load  will  not  cause  flashover. 

A  method  of  calculating  the  h  a 
voltage  has  been  previously  df 
scribed  in  connection  with  the  heal 
ing  of  woods.*  Actually,  such  alculs 
tions  are  made  only  for  loads  pn 
senting  new  problems.  For  mos 
others  the  choice  of  frequency  i 
based  on  experience.  In  the  case  c 
preforms  of  the  general  type  show 
in  Fig.  2,  it  has  been  found  that  fr( 
quencies  in  the  range  of  10  to  1 
megacycles  are  satisfactory.  If  th 
material  has  a  low  power  facte 
higher  frequencies  will  be  io(!iiir(( 
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LATEST  MILITARY  HEM 
SETS  have  a  small,  soft  neopro 
plug  which  fits  inside  the  ear,  p 
riding  a  more  effective  seal  agaoi 
outside  noises  than  older  large 
her  caps.  A  new  pair  of  plug  inf> ' 
is  issued  to  each  new  wearer,  h 
new  headsets  resemble  hearing  fi  ^ 
and  can  he  used  interchangeably  » 
all  ground  Signal  Corps  equ'm*' 
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AGNAVOX  TRAINED 


32  YEARS  FOR  THIS  WAR 


New,  modern  Magnapox  plant,  six 
acrts  under  one  roof,  with  finest 
machine  tool  equipment 


The  experience  and  skills  gained  by  32 
years’  service  to  the  radio  industry  enable 
Magnavox  to  take  an  important  part  in  the  war 
effort,  producing  etjuipment  such  as  the  following 
for  all  branches  of  the  Armed  Forces: 

Communication  Receivers  for  the  Army  and  Navy. 
Radio  Direaion  Finders.  Radio  Control  Receivers. 
Interphone  Systems  ...  for  Aircraft  ...  for  Tanks. 
Warship  Announcing  &  Music  Distribution  Equipment. 
Carbon  Microphones,  Elearic  Gunfiring  Solenoids. 
Bomb  Arming  Solenoids.  Powered  Antenna  Reels. 
Dynamic  Microphones.  Dynamic  Head  Sets. 
Loud  Speakers  for  various  Military  Applications. 
Elearolytic  Condensers  for  Military  Applications. 
Radio  Phonographs  for  Military  Applications. 
Sound  Slide  Film  Military  Training  Equipment, 


This  wide  variety  of  military  products  reflects, 
besides  experience  and  diversified  skills,  the  splendid 
facilities  of  Magnavox  . . .  the  new,  modern  six  acre 
plant,  the  excellent  machine  tool  equipment  and  the 
produaion  economies  of  efficient  management.  The 
Magnavox  Company,  Fort  Wayne,  Indiana. 


^  Magnavox  skill  and  craftsmanship  won 
the  Navy  "E”  in  1941,  among  the  first 
now  with  3  White  Star  Renewal  Citations. 


COMMUNICATION  &  ELECTRONIC  EQUIPMENT 


SOLENOIDS 


LOUD  SPEAKERS  •  CAPACITORS 
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phone  and  telegraph  section,  an  in. 
tercept  section,  a  direction-fii  ding 
section,  and  construction,  service;,  re¬ 
pair,  and  maintenance  sections.  It » 
their  job  to  insure  proper  comi  uni- 
cations  for  the  troops  ashore. 

“As  the  amphibious  Task  I'orce 
approaches  its  objective.  Naval 
Forces  bombard  the  beach.  Air 
Force  bombers  and  strafing  fighters 
concentrate  on  the  same  spot.  As  the 
cannonading  lifts,  the  assault  troops 
make  an  initial  landing. 


NEWS  OF  THE  INDUSTRY 


Signal  Corps  setup  in  Sicily;  post-war 
electronic  thinking;  London  Lady  engi¬ 
neers;  new  WWV  standard-frequency 
broadcast  schedules;  new  contracts  offset 
production  cutbacks,  personnel  items 


“During  this  first  phase,  commu¬ 
nications  are  short  and  direct.  The 
Handie-Talkie  and  Walkie-Talkie 
radio  sets  enable  shock  troops  to 
keep  in  contact  with  each  other  and 
with  divisional  headquarters  aboard 
a  ship. 

Tm  nssT  extended  report  of  the  ated  generally,  in  the  manner  out-  “The  Handie-Talkie  is  a  small, 
role  played  by  communications  un-  lined.  compact  radio  sending  and  receiv- 

der  actual  battle  conditions  was  Sicily  U  StedUd  instrument  which  can  be  carried 

given  recently  in  a  statement  by  the  by  a  single  soldier  in  one  hand.  It 

Signal  Corps.  The  operations  are  al-  “Before  the  start  of  the  attack,  the  has  a  range  of  several  miles.  The 
legedly  imaginary  but  they  are  be-  terrain,  of  course,  is  closely  studied,  Walkie-Talkie  is  similarly  a  small 
lieved  to  accord  closely  with  what  and  participating  troops  are  assigned  compact  radio  sending  and  receiving 
has  recently  transpired  in  the  Medi-  definite  sectors  to  attack  and  defend,  instrument  that  is  carried  on  the 
terranean  the&tre  of  operations.  X  Division,  for  example,  part  of  the  back  of  a  single  soldier  just  as  a  hav- 

Every  type  of  communications  has  Task  Force,  is  assigned  the  estab-  ersack  is.  Its  range  is  somewhat 
its  definite  assignment  from  the  lishment  of  a  beachhead  in  one  par-  greater. 

Handie-Talkies  and  Walkie-Talkies  ticular  sector.  “Visual  signaling,  such  as  fla? 

to  the  short-range  radio  sets,  vehic-  “X  Division  includes,  in  addition  hoists,  lamps,  and  pyrotechnics  are 
ular  radio  sets,  cavalry  guidon  sets,  to  the  usual  complement  of  infantry,  used  by  the  Navy  during  the  early 
then  regular  combat  operational  artillery  and  other  special  troops,  a  phases  to  control  landing  traffic  and 
communication  sets  with  a  range  of  Division  Signal  Company.  In  that  gunfire, 
several  hundred  miles,  and  finally  the 
powerful  telephone  and  radio  com¬ 
munications  systems  reaching  all 
United  Nations  headquarters. 

Here  is  the  Signal  Corps’  account 
of  what  Signal  troops  are  accom¬ 
plishing  during  a  water-borne  inva¬ 
sion: 

“The  Allied  landings  on  Sicily 
highlight  the  importance  of  proper 
communications  in  modern  amphibi¬ 
ous  warfare.  How  crucial  this  ele¬ 
ment  of  invasion  is  may  be  more 
fully  gauged  when  it  is  recalled  that 
United  Nations  troops  swarmed 
ashore  at  three  widely  separated 
points:  Yanks  at  Gela,  Canadians  at 
Pachino,  and  British  at  Augusta.  In 
order  to  coordinate  these  three  major 
landings,  proper  communications 
were  vital.  The  exact  part  played  by 
the  Signal  Corps  in  the  Sicilian  op¬ 
erations  cannot,  as  yet,  be  detailed. 

But  an  over-all  picture  of  its  activ¬ 
ities  in  the  assault  upon  the  Italian 
island  can  be  given,  and  we  may  as¬ 
sume  that  Signal  Corps  units  oper- 


How  Electronic  Equipment  Aids  Invasion  Forces 


At  l*ast  two  radio  diroction  findor  stotioiu  like  this  or*  sot  up  by  tho  Signal  Corps 
os  soon  as  pos^io  aitor  copturo  of  a  boach-hoad  during  InTOsion.  to  dolormine 
positions  of  onomy  radio  stations  by  triongulation. — Signal  Corps  photo 
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Housed  within  four  doylit  floors  is 
a  modernly  equipped  tool  and  die 
shop,  and  every  facility  for  fabri¬ 
cation  from  raw  stock  to  shining 
finished  product  of  such  items  as: 

METAL  STAMPINGS  .  .  . 

Chassis,  radio  parts,  cans,  and  spe¬ 
cial  stampings  to  specifications 

MACHINE  WORK  .  .  . 

Turret  lathe,  automatic  screw  ma¬ 
chine  parts  and  products  from  bar 
stock  to  castings 

LAMINATIONS  .  .  . 

Scrapless  E  &  I  type  ranging  from 
V2"  to  core  size.  Many  other 
types  and  sizes.  Laminations  made 
to  your  specifications 

PANEL  BOARDS  ... 

Bakelite  items  from  dial  faces  to 
24"  panels  machined  and  engraved 
to  specifications 

PLASTIC  PARTS  .  .  . 

From  sheets  and  rods  to  any  speci¬ 
fication 

MECHANICAL  INSTRUMENTS  . . 

Line  production  checking  equip¬ 
ment,  jigs  and  tools 

ELECTRICAL  INSTRUMENTS.. 

Switch  boxes,  lighting  fixtures,  etc. 

• 

OUR  ENGINEERING  DEPARTMENT 
WILL  COOPERATE  IN  THE  DEVEL¬ 
OPMENT  OF  ANY  SPECIAL  ITEM 
TO  MEET  YOUR  REQUIREMENTS. 


and  ^(uefvUttU 


Wl  LLOR  MANUFACTURING  CORP. 
79  4  East  140th  Street,  New  York  54,  N.  Y 


r 


In  base  to  plane  communication  one  of  the  vital  contrib* 


uting  factors  toward  the  accuracy  of  pin  point  tuning  is 


precision  gears,  and  we  are  proud  to  say  that  QUAKER 


QTY  GEARS  are  playing  their  part  in  assuring  this  accuracy. 


uaker  City  Gear  Works 


INCORfORATID 


1910-32  NORTH  FRONT  STREET,  PHILADELPHIA,  PENNSYLVANIA 


“Depending  on  the  tactical  situ 
tion,  it  may  be  several  hours  or  evtj 
several  days  before  the  battle  ent>, 
the  second  phase.  Howevei-,  wh,^ 
this  does  occur,  signal  communis 
tions  begin  to. expand.  Assault  win 
which  is  a  thin  light  line,  is  laid  t 
connect  up  the  command  posts  of  th 
various  assault  battalions. 

“Also,  as  depth  is  gained,  use  j 
made  of  the^^more  powerful  rad‘ 
One  sample  of  this  type  is  the  veh  i 
ular  radio  set,  which  can  be  niount, 
in  reconnaissance  cars,  half-tracl-J 
and  so  forth.  For  use  in  conjunct  ] 
with  jeeps  and  other  vehicles,  tl 
cavalry  guidon  radio  set,  oi  igina'l 
made  to  fit  into  a  guidon  boot,  j 
used.  By  this  time,  tanks,  each 
which  has  a  radio,  are  ashore  and  o| 
erating. 


maintain  communications  fur 
support.  Air-support  units  ure 
constant  contact  with  Air  Forn 
headquarters  and  enable  rrouri 
troops  to  call  for  and  receive  actl, 
air  support. 


“At  the  end  of  the  second  phai 
with  success,  suflBcient  depth  h 
been  gained  to  allow  regular  comb 
operational  communications  to  be  e 
tablished.  The  long-range  mobj 
headquarters  set  is  now  oiteiati; 
for  divisional  and  corps  headq  uai  trj 
communications.  This  set  has 
range  of  several  hundred  miles.  Tj 
light,  fragile  assault  wire  is  su;.i 
seded  by  regular  field  wire.  A  na 
sage  center  is  established,  as  aj 
radio  and  wire  systems. 

“Assuming,  as  the  invasion  conti 
ues,  that  the  mission  in  addition 
establishing  a  beachhead,  is  to  ta 
a  town  some  miles  inland,  Sicr 
Corps  special  troops  have  their  ri 
to  play.  Special  combat  teams  ra 
for  the  nerve  center  of  the  town 
soon  as  it  is  entered  by  our  tr  >  j 
Included  among  them  are  two  proa 
of  Signal  Corps  soldiers ;  a  telcpho 
team  and  a  radio  team. 

Radio  aad  Tolopheoe  Ttami 

“The  telephone  team  has  as  its  j 
the  taking  of  the  local  tflrpiK] 
plant,  its  rehabilitation  if  necessa 
and  its  operation  for  our  own  use 
possible.  The  Signal  Corps  teleph( 
men  have  the  job  of  utilizing  existi 
j  telephone  and  telegraph  commun: 

I  tions,  and  should  they  not  find 
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Assaalt  Wiro  it  Laid 


Leag-Raaqo  Goar  Coinoi  Noxt 


CroU'MCtlen  vi«ws  of  Typo  1  Bradleyomotcrs  showing  how 
torminotf  or*  connoctad  to  ratitfor  alamaol.  > 
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old  *  Hoat  •  Moisture  cannot  affect 

this  SOLID  MOLDED  Resistor 


Typa  i  Bradlayomalar  show¬ 
ing  how  low-rasistonca  carbon 
brush  moliat  a  smooth  contact 
with  tha  rasistor  alamant. 


ALLE|1-BR/|DLEY 


FIXED  &  VAIrIiABLE  RADlb^  RESISTORS 


QliaUTV 


Allen-Bradloy  Co.,  110  W.  Greenfield  Ave.,  Milwaukee,  Wii. 


Type  EB 
watt  insulatad 
Bradlayunil 
moidad  flxad 
rasistor,  Actuo  I 
langth  of  ala- 
mant  H  inch. 


The  Type  J  Brodleyometer  is  the  only  variable  resistor  in  which  the  resistor 
material,  insulating  material,  terminals,  face  plate,  and  bushing  ore  all 
molded  into  a  single  unit.  The  resistor  material  has  substantial  thickness  and 
in  this  respect  differs  from  the  thin  film  types  which  consist  of  resistor  material 
painted  or  sprayed  on  on  insulation  base.  Once  the  A-B  unit  has  been  molded, 
the  toughest  war  use  cannot  alter  its  performance.  It  remains  quiet  after 
hundreds  of  thousands  of  operations. 

Actual  experience  in  war  service  and  laboratory  tests  has  proved  that 
Type  J  Bradleyometers  function  perfectly  through  a  temperature  range  from 
—60°  to  +  70°  C.  The  resbtor  material  is  relatively  inert,  so  changes  due  to 
moisture  ore  negligible.  The  entire  unit  is  corrosion -resistant  and  will  easily 
pass  the  200  hour  salt  spray  test. 

The  simple  construction  of  Bradleyometers  means  fewer  parts  and  greater 
reliability.  There  are  no  rivets,  no  soldered  or  welded  connections,  and  no 
conducting  paints.  Can  be  supplied  for  rheostat  or  potentiometer  applica¬ 
tions,  with  or  without  a  switch.  * 

Write  today  for  complete  specifications. 


Resistor  units  can  ba  used  sapa- 
rotaly  or  ossambled  to  give  dual 
or  triple  construction. 


USING  LIGHT  FOR  NEW 
MEASUREMENT  ACCURACY  AND  SPEED 


VITAMIN  CONTENT 
Of  BREAD 

OXYGEN  CONTENT 
.  Of  BLOOD 


LABORATORIES,  INC 

82  Meadow  Street,  New  Haven  10,  Conn 


facilities,  of  putting  up  rapii  pt,', 
line  construction  for  overhead  wir 
or  of  laying  the  special  spiral  4  fit] 
cable.  In  most  cases,  these  wireni,! 
find  it  necessary  to  ‘bridge',  f, 
some  of  the  telephone  lines  run  oi 
into  enemy  territory.  In  that  ca^ 
special  wire  crews  go  out  and  tap  tl 


line  within  the  farthest  boundarii 
of  our  own  advance  and  connect  tl 
two  taps  with  field  wire. 


From  communication  contori  liko  this,  es 
tablUhod  cloao  to  tho  front  Unoi  of  in 
Tosion  forcM,  90  commands  iniurinc 
coordination  of  all  units  pc^cipatinq  li 
on  advonco. — Official  U.  S.  Rory  Pho*; 
graph 


“The  radio  team  has  as  its  obit : 
tive  the  local  radio  station  or  sta 
tions.  Its  job  is  to  take  over  the  ra 
dio  station,  repair  it  if  it  is  damai?. 
and  put  it  back  on  the  air  for  tl 
use  of  American  forces.  The  rad; 
station  is  used  for  long-distance  mi! 
itary  communications  and  annouru  t 
ments  to  the  local  populace.  The  es 
tablishment  of  powerful  radio  broad 
casting  and  receiving  stations  fc 
military  purposes  is  also  part  of  li 
Signal  Corps’  responsibility.  Ulti 
mately  our  forces  would  have  a  broad 
casting  and  receiving  station  fo 
military  communications  powfifu 
enough  to  reach  the  U.  S.,  London 
or  any  of  the  headquarters  of  t!i 
United  Nations. 

Radio  Iniorcopt  Toamt 

“Special  mention  is  given  by  ih; 
Signal  Corps  to  radio  intercept.ct 
and  direction-finding  men.  Signa 
Corps  Radio  Intercept  teams,  d  irinj 
the  first  phase,  normally  oporat! 


photometer  Model  selects  a 
monochromatic  light  band  3S 
mu  trlde,  anywhere  from  300- 
SOO  mu,  with  better  than  S 

mu  precision.  It  passes  light  Coleman  Anoxia  Photometers,  used  in  aviation,  oxygen  therapy, 

hancLs  of  any  hue,  including  and  anesthesia,  employ  Luxtron*  cells  in  a  diminutive  photo¬ 
invisible  bands  at  end  of  the  meter  which  clamt)s  on  subject’s  ear,  projects  light  through 

^I>ecirum,  through  any  trans-  membrane,  then  measures  spectral  characteristics  of  emergent 

lucent  pro<iuct.  Oiieratlon  is  i>.'am,  directly  Indicating  degree  of  anoxemia.  Models  A  (above) 

simple.  and  17,  for  aviation  and  clinical  usai. 

For  complete  literature  on  Coleman  instruments,  write;  Coleman  Electric 
Co,,  415  Lexington  Ave.,  New  York  City,  or  310  Madison  St., 

Maywood,  Illinois. 

"Wbe$t  you  ute  light,  use  Luxtron*”  £ 
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Synthetic  rubber  is  a  new  basic  raw  material  which  is  ...  Buna-S,  Buna-N,  Neoprene,  Thiokol  and  Butyl, 
processed,  treated  and  formed  in  much  the  same  way  UnitedStatesRubberCompanyusesallfivebasictypes 

as  natural  rubber.  And. ..like  natural  rubber. ..it  is  of  of  synthetic  rubber  and  is  thoroughly  familiar  with  the 
diflferent  types,  is  capable  of  many  variations.  characteristics,  properties  and  suitability  of  each  type 

Synthetic  rubber  is  manufactured  from  gasoline,  to  the  task  for  which  it  is  intended.  As  the  nation’s 

alcohol,  coal  and  gases  kept  liquid  under  pressure  and  largest  user  of  synthetic  rubber,  *‘U.S.”  has  built  up  a 

is  now  being  made  in  five  basic  commercial  types.  tremendous  backlog  of  knowledge  of  this  new  basic 

Each  type  has  distinct  properties  and  characteristics  raw  material  and  experience  in  processing  synthetic 

that  fit  it  for  specific  tasks.  For  some,  synthetic  rubber  rubber  to  handle  a  certain  definite  job.  Today,  this 

is  superior  to  natural  rubber.  For  others  it  is  equally  knowledge  and  experience  are  being  drawn  upon  to 

as  good.  the  fullest  in  supplying  the  Armed  Forces  and  war  in- 

To  deterdline  which  synthetic  rubber  is  right  for  the  dustries  with  the  synthetic  rubber  and  synthetic  rub- 

job,  however,  requires  a  really  thorough  knowledge  ber  products  they  need. 

of  rubber  chemistry.  The  manufacturer  must  be  famil-  A  copy  of  “The  Five  Commercial  Types  of  Synthetic 

|iar  with  the  properties  of  all  five  commercial  types  Rubber"  u'ill  be  a  valuable  addition  to  your  files. 

Listen  to  the  Philharmonic  Symphony  program  over  the  CBS  network  Sunday  afternoon,  3:00  to 
1230  Sixth  Av*.,  Rock*f«ll«r  C«nt«r,  N«w  York  20  •  4:30  E.  W.  T.  Carl  Van  Doren  and  a  guest  star  present  an  interlude  of  historical  significance. 


W  UNITED  STATES  RUBBER 
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from  one  of  the  vessels  of  the  invad- 
ing  fleet.  Their  job  is  to  listen  m  on 
enemy  traffic  and*  turn  over  the  in- 
formation  they  receive  to  the  C-2  of 
the  force.  If  the  messages  inter¬ 
cepted  are  in  enemy  code,  they  are 
turned  over  to  the  cryptographic  sec¬ 
tion  for  decoding.  Last  but  not  least 
radio  interceptor  units  monitor  our 
own  radio  communications  to  keep 
radio  traffic  under  control  and  to  see 
that  military  security  is  not  com¬ 
promised  by  our  own  people. 

Radio  Diroctioa-Fiading  M«n 

“Direction-finding  equipment,  op¬ 
erated  by  Signal  Corps  personnel, 
goes  ashore  as  soon  as  possible  after 
I  the  beachhead  is  established.  Direc- 
!  tion-finding  is  done  by  two  radios, 
set  as  far  apart  as  possible.  By  tun¬ 
ing  in  on  enemy  stations  the  Signal 
Corps  operators  are  enabled  to  com- 
I  pute,  through  triangulation,  the  po¬ 
sition  of  an  enemy  station.  Direc¬ 
tion-finding  signal  men  relay  their 
information  to  artillery,  which  lays 
down  a  barrage  at  that  point.  The 
information  also  might  be  used  to 
send  out  an  air  mission  to  bomb  and 
strafe  the  enemy  location. 
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Radio  for  Paratroops 

“Paratroops  o^rrun  enemy  air 
fields  after  they  have  been  bombed 
and  strafed  by  American  aircraft. 
Their  means  of  communication  is  the 
Handie-Talkie.  Among  the  air  troops 
are  signal  troops  who  have  the  re¬ 
sponsibility  of  establishing  the  same 
kind  of  communications  as  their 
ground  force  comrades — a  message 
center,  a  radio  net,  and,  where  neces¬ 
sary,  telephone  and  telegraph  com¬ 
munications. 


Photos  Roach  Washiagtoo  in  7  Min. 

“Signal  Corps  photographers  also 
deserve  special  mention.  They  ac¬ 
company  each  assault  battalion  and 
their  mission  is  to  take  pictures  from 
the  moment  of  landing  for  military 
intelligence,  hi.storical  and  training 
Each  combat  unit  is  ac- 


purposes. 

companied  by  two  photographers.  | 
one  who  takes  still  pictures  and  the! 
other  motion  pictures.#  These  menj 
are  equipped  with  the  best  of  Araer-j 
ican  photographic  instruments.  The 
still  picture  photographer  has  two 
a  speed  job  that  uses  a 


cameras, 

4x5  cut  film  pack,  and  a  small  candid 
camera  loaded  with  35-mm  film.  The 
motion  picture  man  uses  a  hand-held 
35-mm  camera, 
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CAMBRIDGE  39,  MASSACHUSETTS 

NEW  YORK  6  •  lOS  ANGELES  St 


Supplementing  thh 


ELECTROMCJ 


September  1943 


KfiTH 


UNIVERSAL  microphones  are  playing  a  vital  part  in  voice 
communications  of  all  the  Armed  Forces  .  .  .  being  the  first 
instrument  through  which  a  command  is  given.  Care  must  be 
taken  that  the  electronic  patterns  of  the  voice  are  held  true 
for  the  many  electrical  circuits  through  which  they  must  later 
pass.  UNIVERSAL  microphones  with  their  precise  workman¬ 
ship  are  carrying  the  message  through  in  all  forms  of  voice 
communication  whether  from  a  tank,  ship  or  aeroplane. 
UNIVERSAL  products  meet  all  U.  S.  Army  Signal  Corps  Lab¬ 
oratory  tests.  Standardization  of  parts,  inspection,  and  work¬ 
manship  of  high  order  combined  with  the  best  of  material,  make 
UNIVERSAL’S  microphones  and  accessories  outstanding  in 
every  application. 


U.  S.  Army  Signal  Corps  and  U.  S. 
Navy  plugs  and  jacks  are  offered  as 
voice  communication  components  to 
manufacturers  of  transmitters  and 
sound  equipment  for  the  Armed  Forces. 
Catalog  No.  830  contains  complete 
details. 


AvailabI*  from  slock,  1 700U  torios 
microphone.  Single  button  corbon  type, 
push-to-tolk  switch,  etc.  For  trainers,  inter¬ 
communication  and  general  transmitter 
service. 


ELECTRONICS  — Se/>»eml)er  1943 


he  has  a  hand-held  16-mm  c&.  lera, 
and  for  detail  and  fast  action  !>hot8 
a  pocket-size  16-mm  camera. 

“On  the  mainland  of  North  Africa 
is  a  still  photographic  “desk”.  As 
soon  as  pictures  are  received  back 
across  the  90-mile  Sicilian  strait,  for 
example,  photographic  technicians 
develop  and  print  the  film.  After  be¬ 
ing  checked  through  censorship,  these 
pictures  are  rushed  to  the  Signal 
Corps  radio-telephoto  transmitter 
and  within  7  minutes  copies  of  these 
pictures  come  off  the  Signal  Cen¬ 
ter’s  telephoto  receiver  in  Washing¬ 
ton. 

“In  this  war  of  speed  and  distance, 
communications  are  of  the  essence. 
Today  more  than  ever,  the  nerve  cen¬ 
ter  of  the  American  Army  is  its  Sig¬ 
nal  Corps.” 


Older  Workers  Succeed 
at  Jobs 

Ten  months  ago  the  Lamp  Division 
of  the  Westinghouse  Co.  formed  a 
“middle-aged  corps”  of  workers  to 
help  solve  the  war  manpower  prob¬ 
lem.  The  group  includes  a  retired 
lawyer,  actor,  auto  salesman,  banker, 
housewives  and  other  older  workers 
with  no  previous  mechanical  experi¬ 
ence.  They  work  under  the  same  con¬ 
ditions  as  regular  employees  of  the 
company,  and  have  the  same  hours 


for  Unusually  High  Vacuums 


Ihe  Kinney  Model  CVD  Compound  Vacuum  Pump  is  not  a  new 
pump!  It  was  brought  out  several  years  ago  after  extended  experi¬ 
mentation  and  utilizes  the  working  mechanism  of  the  well  known 
Kinney  VSD  and  DVD  Vacuum  Pumps.  To  those  experienced  in 
the  task  of  creating  and  maintaining  high  vacuums  with  mechani¬ 
cal  pumps,  the  results  claimed  for  this  Kinney  compound  pump  were 
astonishing.  Laboratory  readings,  on  an  ionization  gauge,  of  0.5 
microns  (0.0005  mm.)  are  regularly  obtained  and  tests  have  shown 
readings  on  the  McLeod  gauge  of  better  than  0.1  micron.  For  next 
higher  range  of  absolute  pressures,  Kinney  Single  Stage  Pumps  are 
available  in  sizes  from  12  to  680  cu.  ft. 


and  operating  expense  since  cold 
traps  are  eliminated  and  the  pump¬ 
ing  system  simplified. 

Write  for  this  real  "tell-all”  bulletin 

Bulletin  18  contains  complete  de¬ 
scriptions,  capacity  and  dimension 
tables,  and  efficiency  curves  covering 
all  Kinney  High  Vacuum  Pumps  .  .  . 
includes  a  valuable  section  giving 
formulas  for  determining  correct 
pump  sizes — address  any  office  listed. 


Since  first  announced,  the  CVD 
pumps  have  been  widely  used  and 
results  in  actual  service  in  a  wide 
variety  of  uses,  especially  in  the 
lamp  and  tube  field,  have  been  ex¬ 
cellent.  For  many  services,  the  final 
vacuum  produced  by  these  pumps  is 
so  high  that  they  have  replaced  mer¬ 
cury  vapor  pumps  with  gratifying 
results  both  as  to  production  times 


KINNEY  MANUFACTURING  CO 


Helping  make  radio  tubes  for  communica¬ 
tions  equipment,  Herbert  W.  Royal.  S4,  a 
retired  lawyer,  is  a  member  of  the  middle- 
aged  group  working  lor  Westinghouse.  He 
served  In  the  Air  Corps  tat  1918 


3565  WASHINGTON  ST..  JAMAICA  PLAIN.  BOSTON.  MASS 
New  York  *  Chicago  *  Los  Angeles  •  Philadelphia  •  San  Francisco 
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If  you  have  a  control  problem — whether  electronic  or  just  electrical — 
I  will  pa\  you  to  take  these  two  steps:  First,  be  sure  you  have  the 
'.ui.  malic  Electric  catalog  of  control  devices.  Then,  if  you  would  like 
Dir.piiciit  help  in  selecting  the  exact  combination  to  meet  your  need, 
ull  in  our  field  engineer.  He  will  be  glad  to  place  his  experience  at 
ur  disposal. 


THE  TEAM  THAT  IS  MAKING 
MIRACLES  COME  TRUE 


All  along  the  fighting  fronts  where  the  tools  of  war  are  being  used — 
uid  in  industrial  plants  where  they  are  being  made — electronic  science 
working  miracles  to  hasten  the  day  of  viaory. 

Team-mates  in  this  new  world  of  magic  are  the  electronic  tube,  in 
u  infinite  variety  of  types  and  applications,  and  the  Automatic  Electric 
elays,  stepping  switches  and  other  control  devices  that  are  so  often  needed 
0  make  elearonic  developments  take  practical  and  useful  form. 

Electrical  control  has  been  Automatic  Electric’s  sole  business  for  over 
L'n  years.  That  is  why  electronic  designers  in  scores  of  industries  are 
iidin^  it  both  helpful  and  profitable  to  work  with  Automatic  Electric 
!t!d  engineers  in  determining  the  right  control  apparatus  for  each  job. 
r  geiher,  they  speed  new  electronic  developments  through  the  labora- 
or\  and  into  the  production  line. 


AUTOMATIC  ELECTRIC  SALES  CORPORATION 


1033  West  Van  Buren  Sfreaf,  Chicago,  Illinois 
In  Canada:  Aufomatic  Elactric  (Canada)  Limifad,  Toronto 


Automalk  Elactric  control  davicot  aro  working 
with  ainctronic  tubas  in  thasa  typical  applicationt: 


AND  OTHER  CONTROL  DEVICES 

^AUTOMATIC  ELECTRIC 


QuolHy  control — outo- 
motk  inspection  ond 
sorting  operotions 


Automotk  or  directed 
selection  of  mechanical 
or  electricol  operations 


Counting  and  totaliz¬ 
ing  of  mechanical  or 
electrical  operations 


Detecting  and  indkoting  — 
checking  operations  and  re¬ 
vealing  unstondord  conditions 


Selection  and  switching 
of  signaling  and  com- 
iminkotion  channels 


Time,  temperature  and 
sequence  control  of  in¬ 
dustrial  processes. 


The  Automatic  Electric  catalog  of 
control  apparatus  is  the  most  com¬ 
plete  reference  book  on  the  subject 
ever  published.  Write  for  your  copy. 
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Fonn«r  auto  doalor  Jolui  Schott.  S7  (ith) 
and  British  Army  Totoran  Frod  Smith.  4|, 
dropped  their  former  iobs  to  join  th« 
**middle-aged  corps"  at  the  WestinghouM 
Lamp  DiTision  in  Bloomfield.  N.  J..  and 
ore  here  discussing  a  transmitting  tubs 


and  jobs  in  building  tubes  for  com¬ 
munications  equipment. 

Some  of  the  older  men  operate 
glass  lathes  used  to  seal  tube  envel¬ 
opes,  where  a  steady  hand  and  ex= 
perienced  judgment  are  required.  A 
number  of  older  women  work  along 
side  young  girls  in  assembling  tube 
parts  and  welding  tube  elements. 

Records  reveal  that  older  uu.rkr - 
are  absent  only  one-fourth  as  oftc: 
as  other  employees,  and  their  late 
ness  rate  is  correspondingly  low. 


^  Military  authorities  doubt  that  the  war  will  be  won  by 
any  secret  super  weapon.  They  count  on  fighting  efficiency 
developed  out  of  many  small  things— advantages  gained 
from  foresight  and  painstaking  attention  to  detail. 

For  example,  take  the  BD-72  portable  military  switch¬ 
board  developed  at  Connecticut,  in  cooperation  with  Signal 
Corps  engineers.  It  has  many  features  we  can’t  tell  you 
about,  but  we  can  say  that  the  BD-72  was  designed  to  save 
space,  to  get  into  operation  faster,  to  stand  a  lot  of  rough 
usage  under  fighting  conditions.  Small  things.^  Not  if  its 
small  size  permitted  getting  one  more  machine  gun  aboard 
the  truck.  Not  if  it  helps  “get  the  message  thru”  even 
seconds  sooner.  Small  things  sometimes  loom  large  when 
the  job  is  to  get  the  jump  on  the  enemy. 

All  over  America,  the  doom  of  the  Axis  is  being  made 
more  and  more  certain  by  giving  the  fighting  men  of  the 
United  Nations  better  fighting  tools.  The  birth  of  better 
ways  of  doing  things  ajter  the  war,  is  an  all-important 
by-product  of  this  effort.  Connecticut  Telephone  &  Electric  is 
an  excellent  source  of  ideas  for  developing  your  postwar 
product  or  manufacturing  methods,  if  they  involve  com¬ 
munications,  or  the  engineering  and  manufacture  of 
precision  electrical  devices. 


Army  Will  Salvage  Its  Tubes 

As  PART  OF  its  conservation  can- 
paign,  the  Signal  Corps  has  made 
arrangements  to  have  broken  radi 
tubes  shipped  back  to  the  U.  S.  fro:: 
the  fields  of  battle.  Radio  tubes 


CONNECTICUT  TELEPHONE  &  ELECTRIC  DIVISION 


MimCAtt 


fiBusTnns 


VHF  RELAY  stations  for  nc 
work  television  broadcasting  O' 
being  given  major  consideration  i 
RCA  in  plans  for  post-war  tele  Vi 


For  the  second  lime  within  a  year,  the  honor  of  the  Army-Natj  Production 
Award  has  been  conferred  upon  the  men  and  women  of  this  Division. 


P)  1913  Great  American  Industries,  Inc.,  .Meriden,  Conn. 
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M  REMOTE  CONTROL 


vECO'S  Motor-Driven  POWERSTAT  Variable  Transformers  offer  a 
highly  efficient  and  accurate  method  of  controlling  AC  povrer.  It  is  unnecessary  to  bring 
heavy  coble  to  cumbersome  top  changers  on  switch  boards  or  control  desks.  Simple 
wiring  from  your  automatic  control  device  or  push  button  station  to  the  pilot  terminals 
of  a  Motor- Driven  POWERSTAT  Variable  Transformer  will  enable  the  operator  to  con¬ 
trol  kilowatts  of  power  safely  and  smoothly. 

• 

Where  a  self-contained  piece  of  apparatus  is  required  for  rapidly  controlling 
voltage  to  any  desired  value  —  investigate  Motor- Driven  POWERSTAT  Variable  Trans¬ 
formers.  This  equipment  is  used  in  radio  transmitters,  vacuum  tube  manufacture,  electrical 
testing,  induction  heating,  electric  furnace  temperature  control,  automatic  voltage  regula- 
_  tors  and  other  applications  where  on  efficient  high  quality  control  is  required. 

Standard  types  ore  available  in  sizes  up  to  75  KVA  for  115,  230  or  440 
volt  operation  on  single  or  polyphase  circuits. 

FOR  FURTHER  INFORMATION 
SEND  FOR  THESE  BULLETINS 
ROWERSTAT  Variobla  Voltog*  Tronsformart  149  LE 
SECO  Automatic  Voltoga  Regulotort  163  LE 


SUPERIOR  ELECTRIC  COMPANY 

SI  LAURIl  STREET.  RRISTOL.  CONNECTICUT 


SUPERIOR 
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Maintenance  foreman  Lawtence 
Handler  of  the  Westinghouse  1  amp 
Division  recently  received  a  War 
Production  Board  merit  award,  a  $50 
war  bond,  and  a  $541.50  check  for 
development  of  a  transmitting  tube 
holder  that  has  resulted  in  an  aver¬ 
age  daily  saving  of  nine  production 
hours  and  considerable  critical  mate- 
I  rials  by  preventing  tube  breakage. 


Electronic  Production  Ideas 
Win  WPB  Awards 


In  DESERT  TANK 
and  ATTU  SHACK 


guard  men^s  lives! 


It's  a  tar  cry  from  the  s-w  e  1 1  e  r  I  n  g 
oven-interior  of  a  jolting  tank  doing 
desert  patrol  duty  to  the  comfortless  shack  on  the 
bleak  windswept  tundra  of  an  Aleutian  outpost . . . 

Yet,  in  both,  men's  lives  may  depend  on  the., 
exacting  skill  of  a  girl  they  never  sawl 

For,  by  her  painstaking  work  is  made  the  tiny 
crystals  without  which  they  could  have  no  com¬ 
munication  with  the  outside  world.  Crystals  which, 
if  not  unfailingly  perfect,  might  leave  them  un¬ 
forewarned  of  danger  . . .  and  death. 

At  Scientific  Radio  Products  Co.,  that  need  for 
perfection  is  never  forgotten  for  a  moment.  The 
big  share  of  those  perfect  crystals  go  to  Uncle 
Sam.  But  our  facilities  are  such  that  we  can  take 
care  of  your  important  needs,  too.  Write  us,  if 
we  can  help. 


Lowrenc*  Handler  and  the  machine  tool 
fixture  he  redesigned  to  eliminate  break¬ 
age  of  Tocuum  tubes  during  assembly. 
The  new  fixture  sores  critical  moteriaU 
as  well  as  nine  production  hours  daily 


!  The  fixture  is  essentially  a  collar 
I  that  fits  over  the  end  of  a  vacuum 
I  tube  assembly  to  hold  it  in  position 
i  while  the  glass  bulb  is  sealed  around 
1  it.  To  release  the  collar  after  sealing, 
it  was  necessary  to  hammer  it  back 
to  its  original  position,  with  the  pos¬ 
sibility  of  breaking  the  tube  or  dam¬ 
aging  the  fixture.  The  new  holder  has 
three  metal  jaws  to  retract  the  collar 
and  eliminate  hammering  and  conse¬ 
quent  damage. 

A  certificate  of  individual  produc¬ 
tion  merit  has  been  awarded  to 
Charles  Chudoba,  machinist  at  RCA 
Victor  Division,  w'ho  suggested  a  way 
of  preventing  burnout  of  coils  on  in¬ 
duction  heating  equipment.  He  pro¬ 
posed  enclosing  the  coils  in  fiber  glass 
sleeves  to  prevent  moisture,  oxide 
and  scales  from  short-circuiting  the 
turns.  The  sleeves  have  been  in  use 
for  three  months  without  a  burnout 
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RADIO  PRODUCTS  CO. 

Tax  w.  Xrfww.  W  Council  Bluff*,  Iowa 


73S  W.  Bdwy. 


LBO  MBYBRSON  W9GFQ 
B.  M.  5HIDBLBR  W9IFI 


MANUFACTURERS  OF  PIEZO  ELECTRIC  CRYSTALS  AND  ASSOCIATED  EQUIPMENT 


(  WEBSTER  PRODUCTS  J 

~  I»i  •  C.MK-4.,1  ill  u  •  W 

DYNAMOTOR  “ 


INPUT  VOLTS 
OUTPUT  VOLT-  gin 


is 


RODUCING  PRECISION  EQUIPMENT  IN  EVER  GREATER  QUANTITIES 


Even  before  Pearl  Harbor,  Webstef -built  apparatus  was 
serving  faithfully  with  America’s  araied  forces.  Since  our 
nation  actively  entered  the  war,  a  steady  stream  of  Webster 
equipment  has  poured  out  to  the  services.  So  that  we  may 
continue  to  supply  these  vital  war  supplies  .  with  the  high¬ 
est  standards  of  quality  and  service  .  .  :  we  have  expanded 
the  facilities  purchased  from  the  Webster-Chicago  Cor- 
V  poration.  New  engineers  have  been  ^dded  to  our  personnel 

\  — new  machinery  and  equipment  supplement  the  previous 

\  \  facilities.  Webster  Products  is  now  better  than  ever  able 

\  \  to  serve  you  with  proved-quality  electrical  apparatus. 


w 


^  f  invite  your  inquiries  and 
ill  welcome  your  detailed 
ivestigation  of  our  facilities. 
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UCTS 


3825  ARMITAGE  AVENUE  •  CHICAGO 


Combining  features  that  insure  dependable, 
stable  operation  under  the  most  adverse  condi¬ 
tions,  Harvey-Machine  Model  HM-10  Receivers 
are  equally  suitable  for  use  on  land  or  sea.  Such 
developments  as  rotary  turret  coils  for  band 
changing,  which  improve  L/C  ratios  of  the  RF 
circuit  and  cut  minimum  circuit  capacitance  by 
40%  in  comparison  with  conventional  RF  ampli¬ 
fiers,  are  typical  Harvey  features. 

Inherently  short  leads  minimize  mutual  in¬ 
ductance  and  stray  capacitance  between  critical 
portions  of  the  circuit _ and  materially  contrib¬ 

ute  to  the  high  over-all  performance  of  Harvey- 
Machine  Receivers. 


^  Two  Sto90» 


Coo»trv«»*«" 


AutomotkHol.oU"'*^ 

.CorOCOprt®"®' 

.  Tritnwor 


UNITIZED”  Cellular  Construcfion  is  an 
--  ^  Exclusive  HARVEY  FEATURE 


Standardized  Harvey  cells  for  R.F..  I.F.,  and  Audio 
sections  are  the  backbone  of  the  Model  HM-10  Receiver 
. . .  each  cell  is  quickly  removable  for  service  and  inter¬ 
changeable  with  other  cells  of  the  same  circuit  element. 
Servicing  is  thus  simplified  and  made  practical  in  the  field, 
since  replacement  cells  can  be  maintained  and  installed 
without  special  tools,  circuit  diagrams  or  skill. 

Write  for  complete  specifications  of  Httrrey  Mat  bin* 
MODEL  HM-10  Communication  Receivers  ...  or  for  data 
on  Harvey  Cells  for  use  with  electronic  devices  of  other 
firms.  W*  also  manirfcKtur*  ultra-high  froquoncy  trcms- 
rocaivars  and  inquirias  ar*  invitod. 


Othor  Harvay 
I  Divisions  , 


•Tr*r  • 

t«r  •!  •  c«iitwry 
t«  fly- 

tog 


6200  Avalon  Blvd. 

Los  Angeles  3,  California 

RIANT  ALSO  IN  LONG  tlACH,  CALIFORNIA 


and  will  save  360  pounds  of  copper| 
and  450  man  hours  per  year. 

Another  certificate  of  individual 
production  merit  went  to  icrald 
Thinnes,  working  group  leader  at 
RCA  Victor,  who  suggested  a  new 
procedure  for  lapping  electrodes.  The 
work  was  formely  done  by  hand  with 
a  production  cycle  of  two  minutes 
per  electrode.  His  suggestion,  that 
twelve  electrodes  be  lapped  aimul- 
taneously  on  a  plate  similar  to  that 
used  for  crystals,  produces  twelve 
electrodes  in  ten  minutes. 

The  WPB  Awards  Branch  has  re¬ 
ceived  suggestions  from  several  other 
RCA  employees.  These  include  one 
from  Thomas  H.  Schelling  and  Vic¬ 
toria  Kocher  of  the  Work  Simplifica¬ 
tion  Departinent,  in  which  a  conipli- 
cated  procedure  involving  five  opera¬ 
tions  in  welding  a  tungsten  fi’.nment 
to  a  tungsten  wire  lead  has  been  re¬ 
duced  to  two  operations.  The  new 
method  permits  a  saving  of  $84  per 
thousand  assemblies  and  an  annua! 
direct  labor  saving  of  3,000  hours. 

George  W.  Pratt  of  RCA  suggested 
a  change  in  procedure  for  handling 
assembly  and  welding  of  parts  for 
cathodes  and  cathode-grid  units  of 
cathode-ray  tubes.  Re-routing  parts 
and  operations  has  resulted  in  a  sav¬ 
ing  of  $500  in  shrinkage  and  930 
hours  of  labor  per  year. 

Production  engineer  William  J. 
Carlin  of  RCA  redesigned  the  fila¬ 
ment  position  in  the  cathodes  of  two 
receiving  tubes  so  that  the  filament 
apexes  were  above  the  end  of  the 
cathode,  thereby  reducing  bare  heater 
to  cathode  shorts  about  one  percent. 
On  a  yearly  production  of  355,000 
tubes  with  a  standard  factory  cost 
of  $0.31  per  tube,  the  annual  saving] 
will  be  $1,100. 


New  Contracts  Offset  Cutbacks 
In  Radio  Industry 


Placing  of  military  production  con¬ 
tracts  with  radio  and  electronic  man 
ufacturers  to  meet  Army  and  lend 
lease  requirements  for  1944  is  to  be 
completed  by  Jan.  1,  1944,  according 
to  Signal  Corps  plans.  One  objective 
of  the  new  Signal  Corps  Procure 
ment  and  Distribution  Service  under 
Major  General  William  H.  Harrison 
is  leveling  of  contract  requirements 
to  minimize  peaks  and  valleys  in  the 
production  of  communications  equip¬ 
ment  and  component  parts. 

The  award  of  $638,000,000  for  com 
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The  Ward  Leonard  Vitreous  Enamel,  Wire  Wound  Resistors 
shown  are  used  on  maintenance  and  operation  equipment  at 
the  Miami  Clipper  base  of  Pan  American  World  Airways. 


rocure! 
8  under 
arrisoD 
•ements 
i  in  the 
(  equip- 1 


RELAYS  •  RESISTORS  •  RHEOSTATS 


Electric  control  (WLj  devices  since  1892. 


ARD  LEONARD  ELECTRIC  COMPANY.  32  SOUTH  ST.,  MOUNT  VERNON.  NEW  YORK 
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munications  equipment  cent  acts 
June  1943  made  this  month  break) 
procurement  records  in  the  histo 
of  the  Signal  Corps. 

A  WPB  survey  of  all  manufactu 
ing  and  production  facilities  f 
quartz  crystal  production  is  now  u 
der  way,  according  to  WPB  Raj 
and  Radar  Division  Head  Hay 
Ellis.  It  is  hoped  that  the  surv 
will  reveal  methods  of  securing  i 
creased  production  of  vital  quar 
crystals  for  military  communicatio 
equipment. 

A  feature  article  by  Donald  1 
Nelson  in  the  July  1943  issue  of  Fa 
tory  Management  and  Maiiifenan 
contains  his  personal,  unofficial  opi 
ion  that  about  30  percent  of  the  pre 
ent  total  war  production  progra 
will  be  affected  in  some  way  by  cu 
backs  or  changes.  These  changes  a 
due  to  such  situations  as  the  fa 
that  in  the  Tunisian  campaign  \ 
lost  only  half  of  the  planes  i 
thought  we  would  lose.  The  oven 
production  is  still  going  up,  but  i 
dividual  companies  will  in  manycas 
have  to  make  secondary  conversion 
Subcontractors  will  often  have 
scramble  the  hardest  for  new  lines 
production,  but  there  will  simult 
neously  be  prime  contractors  lookir 
for  subcontractors.  Mr.  Nelson  dn 
not  deny  that  a  few  companies  ma 
find  reconversion  completely  impo 
sible,  but  states  that  we  are  in 
much  better  position  today  than 
year  ago  to  see  that  all  practical 
facilities  are  used. 


Communication  Equipment 
Made  by  Kellogg  for 
Miiitary  Use  Includes 


The  Big  Moment 
Made  Possible  by 
DEPENDABLE 
COMMUNICATIONS 


C«p*cnors 


Months  oi  intonsire  training  at  air  bates  here  at  home 
.  .  .  followed  by  further  troining  on  foreign  shores  .  .  . 
then  the  toke-off  .  .  .  ond  finally,  flights  OTer  hostile 
areos  sometimes  harassed  by  enemy  fighters  and  flak 
.  .  .  thot's  lust  port  of  what  It  takes  to  put  a  man  in 
position  to  release  a  block-buster  ot  the  right  place  at 
the  right  time.  To  make  that  moment  possible  demonds 
co-ordinotion  of  the  highest  types— co-ordination  facili- 
toted  by  modsm.  reliable  communication  equipment. 

Here  ot  Kellogg  communication  ports  and  products 
are  flowing  to  our  Armed  Forces  in  a  steady  stream. 
The  fine  engineering  and  precision  manufacturing 
methods  which  produce  these  war-time  items  will  be 
reflected  in  the  post-war  period,  when  this  46-year  old 
manufacturer  will  again  utilize  its  facilities  for  the 
production  of  fine  quolity  communication  and  industrial 
electricol  equipment  for  peacetime  purposes. 

KELLODC  SWITCHBOARD  &  SUPPLY  CO. 

4431  SoMtk  Cicero  Avense,  Chicago,  Hi. 
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Staiidarfl  Freqiieiic-y  Bruad- 
ca8t8  of  National  Bureau  of 
Staiiflard^ 

The  National  Bureau  of  Stanii;ii 
broadca.sts  standard  frequencies  n 
related  services  from  its  radio  ti 
tion  WWV  at  Beltsville,  Md.,  lu; 
Washington,  D.  C.  The  service  i: 
been  improved  and  extended,  a  n 
transmitting  station  has  been  btiilj 
10-kilowatt  radio  transmitters  ii| 
stalled,  and  additional  frequenc's 
and  voice  announcements  added.  Tn 
services  include:  (1)  standard  ra  i 
frequencies,  (2)  standard  time  int  i 
vals  accurately  synchronized 
basic  time  signals,  (3)  standar 
audio  frequencies,  (4)  standar 
musical  pitch,  440  cps,  correspond  r 
to  A  above  middle  C. 

The  standard-frequency  bri  acka 


other  Kellett-made  e«in. 
■unicatlen  Muipment; 
tiUphen#  and  radio  oar- 
phonoi:  hand,  palm,  doth 
and  throat  mlerophonot; 
crash  alarms;  cord  as- 
sambllos:  and  many 
others  from  slnple  parts 
to  complete  systems. 
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Ken-Rad  completely  converted  to  the  mightiest  of*  all  war 

■'■■»;»•*  r.  .  '■•■•  ^-  ;- 

tasks  looks  to  the  day  when  it  can  place  at  the  ^command 

of  peaceful  progression  the  technigues  developed  f6r  war  New 

miracles  will  then  be  performed  with  Ken-Rad  electronic  tubes 

KEN-RAD 


TRANSMITTING  TUBES 
CATHODE  RAY  TUBES 


INCANDESCENT  LAMPS  SPECIAL  PURPOSE  TUBES 

FLUORESCENT  LAMPS  METAL  AND  VHF  TUBES 


bl  '  ui(i>.'"‘' 
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OWENSBORU  KENTUCKY  U  S  A 
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PEIVWANEINT 

MAGNETS 

Ell  Arnold  Kiij'incfi  in^  C-oinpam  is  thoi- 
oiii^hlv  t  icncod  m  the  produttion  hi  all  AIMIK) 
t\[)Cs  of  [iriinaiKiu  magnets  iiitliHliiijj  AINKM) 

All  mai^ncts  ait-  (oiiipk-lclv  maiudatiuifii  in  oui 
own  plant  under  ilose  nieiallurj;ical.  nierhanital 
and  magnetii  tontrol. 

Fnj'ineering  a.ssisiaiue  1)\  ionsidiation  oi 
(oi  ies|>onilente  is  Ireelv  olfeied. 
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The  Arnold  Engineering  Eompany 

147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 


CARTER 

The  Invisible  Member  of  the  Crew 


VHE  Carter  Magmotor,  the  unique  and  only  Dynamotor  with  Permanent  Magnet 
*  Helds,  has  set  new  performance  records  for  stamina,  efficiency,  light  weight, 
and  reliability.  The  100  wott  output  models  weigh  only  4^ii  lbs.,  nearly  half  the 
weight  of  other  ordinary  conventional  type  Oynamotors  of  equal  output. 
Without  question  it  is  the  finest  Dynamotor  for  Aircraft  receiver  and  small  trans¬ 
mitter  requirements,  as  well  os  numerous  other  applications. 

The  latest  catalogue  containing  Magmotors,  Genemotors,  Converters,  Dynomotors, 
and  Permanent  Magnet  Hand  Generators  will  be  sent  upon  request. 


1606Ml/vMiM  Ars.  Certsr,  e  vsif  laevs  nesie  te  redie  fer  < 
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I  service  makes  widely  available  th 
I  national  standard  of  frequent 
I  which  is  of  value  in  scientific  a 
i  other  measurements  requiring  an 
j  curate  frequency.  Any  desired  fr 
quency  may  be  measured  in  terms 
,  any  one  of  the  standard  freemencie 
j  either  audio  or  radio.  This  may 
;  done  by  the  aid  of  harmonics 
beats,  with  one  or  more  auxilia 
oscillators. 

The  service  is  continuous  at 
times,  day  and  night.  The  standa 
radio  frequencies  are: 

5  Me  (6000  kc  or  5,000,000  cps 
1  broadcast  continuously. 

:  10  Me  ( 10,000  kc  or  10,000,000  cpJ 

I  broadcast  continuously. 

15  Me  (15,000  kc  or  15,000,' 

!  cps)  broadcast  continuously  in  tl 
daytime  only  (i.e.,  day  at  Wa.shin 
j  ton,  D.  C.). 

;  All  the  radio  frequencies  carry  t 
i  audio  frequencies  at  the  same  tim 
j  440  cps  and  4000  cps;  the  former 
the  standard  musical  pitch  and  th 
latter  is  a  useful  standard  audio  fr 
quency.  In  addition  there  is  a  puh 
every  second,  heard  as  a  faint  tic 
each  second  when  listening  to  th 
broadcast.  The  pulses  last  0.005  .se 
ond;  they  may  be  used  for  accura 
time  signals,  and  their  one-secon 
spacing  provides  an  accurate  time  i 
terval  for  purposes  of  physic 
measurements. 

The  audio  frequencies  are  ink 
rupted  precisely  on  the  hour  and  e 
five  minutes  thereafter;  after  an  i 
terval  of  precisely  one  minute  the 
are  resumed.  This  one  minute  inter 
val  is  provided  in  order  to  give  tl; 
station  announcement  and  to  afici 
an  interval  for  the  checking  of  radii 
frequency  measurements  free  fr* 
the  presence  of  the  audio  frequencie 
The  announcement  is  the  station  ca' 
letters  (WWV  in  telegraphic  ecu 
(dots  and  dashes)  except  at  the  hou 
and  half  hour  when  the  announce 
ment  is  given  by  voice. 

The  accuracy  of  all  the  fr 
quencies,  radio  and  audio,  as  tran 
mitted,  is  better  than  one  part  in  10, 
000,000.  Tranmission  effects  in  th 
medium  (Doppler  effect,  etc.)  maj 
result  in  slight  fluctuations  in  th 
audio  frequencies  as  received  at 
particular  place;  the  average  fre¬ 
quency  received  is  however  as  ac¬ 
curate  as  that  transmitted.  The  tims 
interval  marked  by  the  pulse  ever- 
second  is  accurate  to  0.00001  .second 
The  1  minute,  4  minute  and  5  minut- 
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X-Ray  and  Impulse 
Ganeralor  Capacitor. 


irry  tw 
Tie  tin  j 
urmer  i 
and  t: 
Jdio  frti 
1  a  pul- 
lint  ti' 

:  to  th 
.005  sf 
itccur^'' 


INDIVIDUALLY  TESTED 


Eiport  100  V*RiCR  St  ,  N  Y  C.  •  Cable  ‘ARLAB  •  In  Canada-  AEROVOX  CANADA  LTD..  Hamilton,  Ont 
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—  .005  io  .1  mid. 

—  .001  to  .05  mid. 

—  .001  to  .05  mid. 

—  .001  to  .03  mid. 


•  New  catalog,  listing  an  outstanding  line  oi  heavy-duty  capacitors  ior 
radio,  electronic  and  industrial  iunctions,  sent  on  request  to  individuals 
engaged  actively  in  proiessional  engineering  or  production.  Submit  your 
capacitance  problems  and  requirements. 


Ratings : 
SO.OOO  V.  D.C. 
7S.00O  V.  D.C. 
100.000  V.  D.C. 
ISO, 000  V.  D.C. 


•  Charged  in -parallel,  discharged  in 
series,  these  capacitors  provide  ior 
voltages  up  to  ten  million  and  over 
ior  certain  deep-penetration  X-ray  and 
impulse  generator  applications.  For 
usual  X-ray  work,  single  units  oper¬ 
ate  up  to  150.000  volts. 

Aerovox  Type  '26  capacitors  are  de¬ 
signed  ior  just  such  service.  Multi¬ 
layer  paper  sections,  oil-impregnated, 
oil-iilled.  housed  in  sturdy  tubular 
bakelite  cases.  Choice  oi  metal  cap 
terminals  iacilitates  stack  mounting 
and  connections.  Sections  oi  matched 


capacitance  insuring  uniiorm  voltage  - 
gradient  throughout  length  oi  capaci¬ 
tor. 

Behind  these  capacitors  slarid  those 
giant  Aerovox  winding  rhachines 
handling  dozens  oi  "papers"^al  a  lime 
ior  highest-voltage  paper  sections. 
Likewise  batteries  oi  Aerovox  vacu- 
um  tanks  insuring  thorough  impreg¬ 
nation  even  to  the  last  paper'  iibre. 
Such  iacilities  spell  Aerovox  r  the  last 
word  in  oil  capacitors-  saieguarded 
by  thorough  inspection  and  testing 
irom  raw  materials  to  iinished  .units.' 


AEROVOX  TYPE  '26 


Applications : 

X-ray  filler  capacitors 
Impulse  lest  generators 
Carrier-current  coupling  capacitors 
High-voltage  laboratory  equipment 
Many  other  high-voltage 
applicaliotu 
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intervals,  synchronized  with  the  sec¬ 
onds  pulses  and  marked  by  the  begin¬ 
ning  and  ending  of  the  periods  when 
the  audio  frequencies  are  off,  are  ac¬ 
curate  to  a  part  in  10,000,000.  The 
beginnings  of  the  periods  when  the 
audio  frequencies  are  off  are  so  syn¬ 
chronized  with  the  basic  time  serv¬ 
ice  of  the  U.  S.  Naval  Observatory 
that  they  mark  accurately  the  hour 
and  the  successive  5  minute  periods. 

Of  the  radio  frequencies  on  the  air 
at  a  given  time,  the  lowest  provides 
service  to  short  distances  and  the 
highest  to  great  distances.  For  ex¬ 
ample,  during  a  winter  day  good 
service  is  given  on  5  Me  at  distances 
from  0  to  about  1000  miles,  10  Me 
from  about  600  to  3000  miles  and  15 
Me  from  about  1000  to  6000  miles. 
Except  for  a  certain  period  at  night, 
within  a  few  hundred  miles  of  the 
station,  reliable  reception  is  in  gen¬ 
eral  possible  at  all  times  throughout 
the  United  States  and  the  North  At¬ 
lantic  Ocean  and  fair  reception  over 
most  of  the  world. 

Information  on  how  to  receive  and 
utilize  the  service  is  given  in  the 
Bureau’s  Letter  Circular,  “Methods 
of  using  standard  frequencies  broad¬ 
cast  by  radio’’,  obtainable  on  request. 
The  Bureau  welcomes  reports  of  dif¬ 
ficulties,  methods  of  use  or  special 
applications  of  the  service.  Corres¬ 
pondence  should  be  addressed  Na¬ 
tional  Bureau  of  Standards,  Wash¬ 
ington,  D.  C. 


JONES 

BARRIER  STRIPS 

SOLVE  MOST  TERMINAL 
PROBLEMS 


Can  An 
ENGINEER 
Be  A 

Businessman  ? 


Let’s  talk  senw. 

We’re  not  going  to  insult  your  intelligence 
or  kid  ourselves  with  a  lot  of  meaningless 
words  .  .  . 


A  compact,  sturdy  terminal  strip  tH 
Bakalita  Barriers  that  provide  m-ii. 
mum  metal  to  metal  spacing  and  p  e- 
vent  direct  shorts  from  frayed  wi  e, 
at  terminals. 

6  SIZES 

cover  every  requirement.  From 
wide  and  13/32"  high  with  5-40  screws 
to  lYz"  wide  and  !•/$"  high  wltli 
'A "-28  screws. 

Jonas  Barrier  Strips  will  improve  as 
well  as  simplify  your  electrical  intra¬ 
connacting  problems.  Write  today  for 
catalog  and  prices. 


If  you  are  businessman  enough  to  realize, 
and  want  to  capitalize  on,  the  opportunities 
that  are  now  available  to  every  engineer 
who  wants  to  take  advantage  of  them  .  .  . 

Then,  by  investing  a  few  hours  of  your 
spare  time  a  week,  and  a  small  portion  of 
your  present  income,  you  can  start  gaining 
the  advantages  of  CREI  home  study.  This 
is  the  advanced  technical  study  that  will 
bring  your  knowledge  up-to-date  .  .  .  help 
you  in  your  daily  work,  and  develop  your 
ability  to  cope  with  any  technical  radio 
problem. 

In  an  industry  that  is  expanding  as  rapidly 
as  radio  .  .  .  CREI  courses  take  on  new 
importance.  Clffil  offers  a  proven  program 
for  personal  advancement  for  the  high 
calibre  men  that  radio  looks  to  for  its  effici¬ 
ent  operation  and  progressive  development. 

One  CREI  student,  a  broadcast  engineer, 
recently  wrote:  "7  found  your  course  suf¬ 
ficiently  advanced  for  a  college  graduate, 
and  of  an  engineering  nature” 

Now  ...  if  you’re  interested — 


HOWARD  B.  JONES 

2460  West  Goorgo  Street 
IICAGO  18  ILLINOIS 


Post-War  Possibilities 
Demonstrated  by  RCA 

Electronic  applications  that 
ranged  from  toasting  marshmallows 
in  three  seconds  to  the  drying  of 
rayon  threads  were  recently  demon¬ 
strated  to  newspapermen  and  maga¬ 
zine  writers  at  the  RCA  Laboratories 
in  Princeton.  The  demonstrations  pri¬ 
marily  concerned  peacetime  applica¬ 
tions  of  electronic  devices  for  home 
and  industry  and  included  new  and 
improved  tubes  for  television.  One  of 
these,  a  screen  grid  type,  contains  a 
water-cooled  anode  and  is  designed 
for  operation  on  five  meters.  Al¬ 
though  normal  research  on  television 
apparatus  is  not  possible  at  this  time 
at  the  laboratories,  B.  J.  Thompson, 
associate  director  of  General  Re¬ 
search,  pointed  out  that  this  phase 
of  activity  is  not  being  entirely 
neglected. 


WRITE  FOR  OUR  FREE  BOOKLET 


If  you  are  a  professional 
radio  enfineer,  let  us  prove 
the  value  of  CREI  study. 
To  kelp  us  intelligentlj  an¬ 
swer  your  inquiry,  PLEASE 
STATE  BRIEFLY  YOUR 
BACKGROUND  OF  EX¬ 
PERIENCE,  EDUCATION 
AND  PRESENT  POSI¬ 
TION. 


In  fbe  Nation  s  Service 


REMAX 


Capitol  Radio 

K!¥GINEERING  INSTITUTE 


If  your  problem  is  a  satisfactory 
Antenna  for  communications,  you 
will  probably  find  the  answer  is 
Premax  Bulletin  of  Standard  An¬ 
tennas  and  Mountings  or  Premai 
Special  Service. 


Home  Study  Courses  in  Practical  Radio 
Engineering  for  Professional  Self-Improvement 


Dept.  £-9  3224 — 16lh  Street,  N.  W. 
WASHINGTON,  D.  C. 


OBntractors  to  the  U.S.  Sifnal  Corps — U.S.  Coast  Guard 
Preduecn  of  Well-trained  Technical  Radiomen  for  Industry 


Division  Chisholm-Ryder  Co, 

4302  Highland  Ave.,  Niegere  Palls, 
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Satisfactory 


Radio  and  Eiectrical  equipment  is  being  tested  in  Tenney  units  by  leaders  throughout 
the  country. 

Uncle  Sam’s  Inspectors  are  passing  it  after  exacting  tests  with  words  of  highest  praise 
to  the  Electrical  Engineers — 

"PERFORMANCE  SATISFACTORY" 

Tenney  units  reproduce  any  atmospheric  condition  from  the  ground  to  Stratosphere. 

Tenney  Engineering,  Inc.  equipment  is  used  by  the  Aviation  Industry  and  the  United 
States  Government  for  all  types  of  test. 

Stratosphere  Chambers  and  Rooms  to  60,000  jeet.  Humidity  Chambers  to  9^%. 

Constant  and  Variable  Temperature  Baths  to  F.  Temperature  Cabinets  to  — iOO”  F. 

Accurately  controlled  by  exterior  instruments. 

Our  Engineering  staff  is  at  your  service 

Illustrated  and  descriptive  booklet  on  request.  For  Precision  Control,  urite — 

Tenney  Engineering  Company.  Inc.  ten  ney 

Dept.  E-9,  8  Elm  Street  Montclair,  N.  J. 

Telephone:  Montclair  2-5535 


lENTIFIC  CONTROL  OF  HUMIDITY,  SUB-ZERO  TEMPERATURE  and  VACUUM 
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TUNGSTEN  LEADS  DANIEL  KONDAKJIAN  bases  and  CAPS 


casters,  Inc.,  post-war  problems 
frequency-modulation  stations 
ceived  major  attention.  The  presi 
dent,  Walter  J.  Damm,  was 
to  represent  the  association  in  th( 
Radio  Technical  Planning  A^ptu-j 
now  in  process  of  formation  by  enyi 
neering  societies. 

The  meeting  was  addressed  by  Ma 
jor  E.  H.  Armstrong,  who  sugL^ester 
that  standards  and  wavelength  a!!-) 
cations  for  FM  be  made  sufficient^ 
flexible  to  permit  correction  of  anj 
errors  of  judgment  of  future  eondi 
tions  that  will  probably  be  made,  h 
this  connection  he  said,  “The  classii 
example  of  this  was  in  the  radio  al 
location  which  gave  all  the  wave 
lengths  below  two  hundred  meters 
to  the  amateur! 

“A  second  blunder  was  the  as 
sumption  that  a  five-thousand  cycw 
modulation  band  was  all  that  wou!’ 
ever  be  required  for  good  broad.  svf 
ing,  and  this  assumption  resulted  in 
a  permanent  impairment  of  the  qual 
ity  of  transmission  on  the  standard 
broadcast  band. 

“A  more  recent  illustration  was 
the  allocation  of  television  to  wave 
bands  where  it  had  no  business  to  be. 
that  is,  where  the  modulation  fre 
quency  was  a  large  percentage  of  the 
carrier  frequency.”  i 


LATER— the  complete  engineering  and  re¬ 
search  facilities  of  the  Daniel  Kondokiion 
orgonizotion  will  be  available  for  to¬ 
morrow's  business  strategies,  comforts, 
conveniences,  benefits  and  welfares. 
Inquiries,  pertaining  to  post-war  intent, 
and  applicable  ta  our  capabilities, 
are  invited. 


NOW  —  all  on  full  schedules,  all  pro¬ 
ducing  the  tungsten  leads,  bases  and 
caps  so  vital  to  the  war  effort,  Daniel 
Kondakjian  electronic  components  are 
represented  in  every  type  of  military 
application  —  Radar,  communication, 
navigation,  control  mechanism,  x-ray 
•quipment,  etc. 


FOR  EVERY  RADIO, 
ELECTRICAL  AND  ELECTRONIC  USE 


Fabricated  parts  for  electronic  tube  and  condenser  manu¬ 
facturers  —  including  discs,  bridges,  supports,  stampings  in 
any  shape  or  form,  condenser  films,  etc. 

Serving  hundreds  of  leading  companies  since  our  com¬ 
pany  was  established  under  its  present  management  in 
1917.  Special  attention  has  been  paid  to  radio  tube  and  com¬ 
ponent  manufacturers  since  the  early  days  of  the  radio 
industry. 

Our  complete  manufacturing  facilities,  experience  and 
the  quick  understanding  of  our  customers’  problems,  blend 
to  make  our  services  invaluable  to  an  increasing  number 
of  new  clients. 


May  tee  quote  on  your  requirements  or 
discuss  your  mica  problems  with  you? 


FORD  RADIO  &  MICA  CORPORATION 


JOSEPH  J.  LONG,  Preiident 


538  63rd  Street 

Established  191 


Brooklyn,  N.  Y. 


Telephone:  Windsor  9-8300 
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Construction  Detail  -  Enlarged  3  Times 

^trst  d  color  codt'd  braid  c)t(9ss  yarn  bient  f^mo^ratures  and  won  t  burn 

‘  or  cotton  or  ravon^laccKier  hmshfd  toa  even  under  cooper  meltinq  arcs 

hard  smooth  surface  that  never  becomes  Then  a  thin  touqh  mechanically  strong 
gummy  or  tacky  and  is  resistant  to  heat  synthetic  tape  for  uniform  high  dielectric 

cold  moisture.  Oil  grease  and  gasoline  strength  and  high  moisture  resistance. 

Ne*»  a  firewall  of  resilient  felted  And  finally  a  stranded  tinned  cop- 

^  asbestos,  impregnated  with  heat,  per  conductor  perfectly  and  per-  A 

flame  and  moisture  resisting  com-  manently  centered  m  helically  ap-^^ 

K^^^oounds.  that  acts  as  a  heat  plied  insulation  that  will  not 
barrier  against  high  am-  migrate  or  flow  under  heat 
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If  you  are  manufacturing  or  developing  electronic  equip¬ 
ment  that  develops  heat  in  operation  or  may  be  us^  in 
hot,  damp  locations,  the  Rockbestos  Firewall  Hookup 
Cord,  illustrated,  may  answer  your  wiring  problem. 

Especially  designed  for  severe  operating  conditions,  this 
small  diameter,  light  weight  polarized  cord  has  a  perma- 
\  nent  insulation  that  is  unaffected  by  temperatures  ranging 
\  up  to  125°C  and  down  to  minus  50°C.  The  resilient  as- 
\  bestos  firewall,  applied  between  the  outer  braid  and 
\  primary  dielectric,  acts  as  a  heat  barrier  against  high 
\  ambient  temperatures  and  won’t  burn  under  copper- 
\  melting  arcs.  It  also ’’ gives”  like  a  cushion  to  reduce  the 
’  \  possibility  of  damage  caused  by  abrasion  and  vibration. 

\  Rockbestos  Firewall  Hookup  Cord  resists  heat,  flame, 

^  \  cold,  moisture,  oil,  grease  and  gasoline.  The  permanent 

\  insulation  won’t  bake  brittle,  rot,  flow  or  de-center. 

\  For  long-lived  wire  performance  in  your  electronic  de- 
\vices,  specify  Rockbestos  permanently  insulated  wires, 
^tte-  cables  and  cords.  122  standard  constructions  are  available 
uO'  to  meet  practically  every  requirement.  Rockbestos  Re¬ 
search  will  develop  wires  for  applications  requiring 
special  performance  characteristics.  Write,  specifying 
your  problems,  to  nearest  branch  or: 

_  Rockbestos  Products  Corp.,  404  NIcoll  St.,  Now  Hovon  4,  Conn. 

ROCKBESTOS  RESEARCH 

Solves  Difficult  Wiring  Problems 


NEW  YORK.  BUFFALO.  CLEVELAND.  CHICAGO.  PITTSBURGH.  ST.  LOUIS,  LOS  ANGELES.  SAN  FRANCISCO.  SEATTLE.  PORTLAND,  ORB. 


*  FOR  VICTORY  INVEST  IN  U,  S.  WAR  BONDS  ^ 
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WAR  US 

• 

EVERY  REFLEX 

in  fh« 

university  LIN 


il  the  result  of 
YEARS  of 

research 


EVERY  REFLEX 

in  the 

university  LIN 
h«i  •  vitel  pert 
to  ploy  in  tlie 

WAR  PROGRAIi 


Tkore  ere 

OVER  SO  SPEAKEI 
in  the 

UNIVERSITY  LIN 


Submit  your  tpeciel 
oroblemt  direct  to  our 
englneerlnq  depe't 
meet. 


or  the  other.  They  either  say,  “Oh, 
the  Yanks  are  far  ahead  of  us,”  or 
else  they  say,  “Nothing  in  the 
world  can  touch  the  British  prod¬ 
uct.” 

Each  country  has  its  own  spe¬ 
cialities  and  leanings,  but  the  real 
spirit  of  electronics  and  radio  is  in¬ 
ternational  and  should  always  be 
viewed  as  such. 


CAN  GIVE  YOU  THE 
RECORDING  BLANKS 
YOU  REQUIRE 


Lady  Engineers.  When  war  broke 
out  it  was  quickly  realized  that  the 
radio  transmitting  stations  would 
lose  some  of  their  engineers.  The 
British  Broadcasting  Corp.  decided 
that  the  only  permanent  solution 
was  to  train  women  very  thoroughly. 
To  start  with,  a  technical  training 
manual  of  really  high  standard  was 
prepared.  There  was  no  insistence 
on  previous  engineering  experience, 
but  a  fairly  good  general  education 
was  required. 


GOULD 


the  conclusion  that  such  talk  ought 
to  be  killed  at  once.  The  people  who 
spout  it  generally  go  to  one  extreme 


TELEGRAPH  and  RADIO 
KEYS 


DMi'td«lay«rd«riHTOM’‘'BladiSMrR«conl- 
hif  Blaaks  became  of  prioritiM.  A«  AA-2X  ratiag 
is  eeteutkaRy  avaRaMe  te  dl  broadcastiag 
statiom,  recerdiag  stedios  and  scbeols. 

‘ile  bettor  imtaataaeoes  recenHeg  blank  sms 
over  Made,"  say  engineers  in  nwier  broadcast¬ 
ing  statiom  from  coast-te-ceast  of  the  near 
Genld-Oeedy  ‘'Black  Seal”  Glass  Base  instan- 
taneem  Recording  Blanks. 

Enclosing  yonr  prieiity  rating  when  ordeik« 
wW  eapedite  doRveries. 


THE  GOULD-MOODY 
COMPANY 

RfCORDfNQ  BLANfr  DfVISfON 

395  BROADWAY  •  NEW  YORK  IS,  N.  Y. 


This  msmber  oi  the  BBC  Recorded  Pro¬ 
grams  Department  is  listening  to  play¬ 
back  ol  one  oi  President  Roosevelt's 
speeches,  marking  portions  of  the  record 
with  white  crayon  pencil  for  use  on 
British  broadcasts 


Each  woman  passed  through  the 
long  training  course  and  sat  for  the 
examination  at  the  end.  She  was 
then  allotted  to  program  control¬ 
ling,  transmitter  operation  or  pro¬ 
gram  recording,  in  each  case  under 
the  guidance  and  supervision  of 
men  engineers. 

'  These  women  totaling  700,  not 
onlv  had  to  work  under  “blitz”  con- 


Telegraph  Keys  to  Signal 
Corps  Specifications 

7  ypei  now  in  production  include 

J-12.  J-18.  J-28,  J-29.  J-30 
J.3I.  J-37.  J.38.  J-40.  J-4I-A 
J-44,  J-45.  J.46.  J-47.  J-48 

Quotations  upon  request 


HE  WINSLOW  COMPANY 

INCOsroiATfO 
Liberty  Street.  Newark,  N.  J. 
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ATTENTION:  DESIGN  ENGINEERS! 

Do  aoY  of  these  oew  miniature  motors 
fit  into  Yonr  design  plans? 


OF  interest  to  design  engineers  of  many  electrical  and  electronic  manu¬ 
facturers  will  be  the  new  line  of  miniature  motors  with  special 
remote  indication  and  control  applications,  just  released  by  Kollsman 
Instrument  Division  of  Square  D  Company. 

Typical  of  these  new  units  is  the  Drag  Cup  Motor  illustrated  actual 
size  above.  It  is  specially  designed  for  installations  requiring  quick¬ 
starting,  stopping  and  reversal  characteristics.  This  is  obtained  by  an 
extremely  lightweight  rotor  having  corre¬ 
spondingly  low  inertia.  Extensive  tests  |  | 

have  shown  It  to  have  definite  performance  „„  Kollsman  re¬ 
advantages  over  other  motors  of  this  type.  mote  indicators  and  motors  with 

Similar  design  and  operational  advan-  electronic  applications  now  avail- 

,  ,  j  .  /  ,  vr  ti  able  in  catalog  form.  Please  write 

rages  are  to  be  found  in  the  other  Kollsman  letterhead.  Ad- 

Motors  described  in  the  catalog  pictured  dress:  Kollsman  Instrument  Divi- 

at  right.  sion.  Square  D  Company,  80-10 

45th  Ave.,  Elmhurst,  New  York. 


ELECTRICAL  EQUIPMENT 


KOLLSMAN  AIRCRAFT  INSTRUMENTS 


5QUHRE Ti  COMPHNY 


TYPICAL  KOLLSMAN  DRAG  CUP  MOTOR 
Midil  776  01 

(Illustrated  above  actual  size) 

Ff«qo«ney— 400  cycici 
Voltage  Pho$*  1—24  volt* 

Phaso  2—35  volts 
Speed,  no  lood— 5700  RPM 
Torque,  ttolled— .70  in./oi. 

Weight— Complete  Motor— 12  oz. 

Shaft  Assembly—  .53  oz. 


GLENDALE,  CALIFORNIA 


ELMHURST.  NEW  YORK 
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WOTHEH  PILOT 

NEW  LIGBT 


lor  GROUNDED  PANELS 


•  Mounts  1"  on  centers. 


Well  ventUoted. 


*  Body  length  approximately  2".  e  Takes  Bayonet  socket  lamp 


•  Hexbody  permits  socket 

wrench  installation. 

•  Bulbs  change  from  the  front 

without  disturbing  wiring. 


(long  or  round) 

•  Faceted  Jewel  Model  900 
Plain  Jewel  Model  901 


Request  complete 
information. 


MANUFACTURING  COMPANY 


1110  North  Ninth  Stroot,  Springfiold,  Illinois 


m  THE  UNIFORMS 


ARE  PUT 


. . .  will  you  be  ready  to  return  to  the  ways  of  peacetime 
production? 

It's  time  to  start  thinking  of  what  the  future  means  for 
you.  And  think,  too,  of  ERWOOD  —  its  two  decades  of 
engineering  experience  will  solve  many  of  those  problems 
that  lie  ahead. 


THE  EKvvnnn  imihivt^y 


22.')  WEST  EHIE  SIIIEEI 


rilirTiiii,  liiiMiis 


Starting  up  a  Prosto  disc  rocording  oa- 
chins  in  ths  BBC  Enginssring  Dirision  in 
prsparation  for  cutting  ons  oi  the  4000 
discs  psr  wssk  ussd  by  ths  British 
Broadcasting  Corp.  for  radio  progromt. 
Those  photos  are  unpossd.  and  repr< 
sent  fair  Bamples  oi  what  women  or* 
doing  in  England 


Women  at  work  in  a  BBC  wartime  control 


room  at  which  both  incoming  ond  out¬ 


going  radio  programs  ore  routed  to  thoir 


proper  destinations.  Telephone  communi¬ 


cation  is  maintained  from  here  to  all  dis¬ 


tant  control  rooms  and  transmitters 


ditions  but  had  to  adapt  themselves 
to  ever-expanding  program  hour?' 
Soon,  twenty-four  hours  a  day,  ev-j 
ery  day  was  reached.  Owing  to  the 
care  with  which  they  were  choser 
and  trained,  the  plan  has  proved 
very  successful,  perhaps  even 
amongst  the  most  sucessful  employ¬ 
ment  of  women  in  our  w’ar  effort. 


ilildHCt-tU 


his  newt 


Television  Patent.  A  very  impor¬ 
tant  factor  in  the  post-war  develop¬ 
ment  of  television  is  the  question 
of  obsolescence  of  receivers.  J.  L 
Baird  has  been  granted  a  British 
patent  (No.  54-5078)  which  deal? 
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For  Tomorrow  s 

Broadcasting— 


For  advanced  design  and 
superior  performance  m 

VtRlICU  iUBttlW 
Situ  RIlDimBB 

pUtHTtO  f* 
TlIRNSTIU  RRDIHORS 


particularly  with  this  problem.  He 
proposes  to  transmit  a  600-line  scan 
made  up  of  three  200-line  inter¬ 
laced  scans.  Existing  British  re¬ 
ceivers  would  then  reproduce  the 
200-line  picture,  while  later  models 
fitted  with  suitable  interlacing 
means  would  benefit  to  the  full  ex¬ 
tent  of  the  600-line  service.  • 

Alternatively,  the  transmission 
could  be  made  by  scanning  a  suc¬ 
cession  of  200-line  blue,  red  and 
blue  pictures  so  that  the  blue  lines 
of  the  first  picture  are  covered  by 
the  red  lines  of  the  second  picture 
and  so  on. 

Suitably  equipped  receivers  would 
then  reproduce  pictures  in  color, 
whilst  older  models  would  still  give 
satisfactory  reproduction  in  mono¬ 
chrome. 


NUMBERALL 


NUMBERING  and 
LETTERING  PRES 


American 
Fighting  Machines 
Require  Littelfuses 

Millions  of  Littelfuses  are  guard¬ 
ing  countless  electrical  circuits  of 
our  fighting  equipment  in' the  air, 
on  land,  on  sea,  and  undersea. 


MODEL 


Quickly  stamps  serial  numbers 
and  other  details  on  name 
plates,  names  and  numbers  on 
tags,  etc.  Can  also  be  fur. 
nished  for  HOT  stamping. 
Write  for  catalog. 


Radio  Business  News 

•A. 

North  American  Philips  Co!  Inc.  I 
announces  a  new  tradeniark,  Norelco, 
to  be  applied  to  products  handled  by 
its  Industrial  Electronics  Division. 
Some  of  these  products  are:  elec¬ 
tronic  temperature  indicators,  direct- 
reading  frequency  meters.  X-ray  ap¬ 
paratus,  vacuum  tubes,  quartz  plates, 
fine  wire  of  drawable  metals,  and 
diamond  dies,  all  handled  at  the 
Dobbs  Ferry,  N.  Y.  plant  of  the  com¬ 
pany.  The  Elmet  trademark  will  con¬ 
tinue  to  be  used  in  connection  with 
tungsten  and  molybdenum,  products 
of  the  factory  at  Lewiston,  Maine. 

Aircraft  .Accessories  Corp.  has  ac¬ 
quired  a  controlling  interest  in  the 
Phonette  Co.  of  America,  former 
maker  of  a  music-vending  device 
whose  facilities  have  been  converted 
to  war  production  of  radio  compo¬ 
nents. 


0i  Giard  Wbtre  Protection  is  Vital 

Every  circuit  built  into  a  plane,  tank.  boat, 
or  submarine  must  withstand  unprecedented 
shock,  surges  and  vibration. 

Precision  instruments,  dials,  indicators,  radio, 
all  delicate  electrical  mechanisms  of  aircraft 
are  subjected  to  shocks  of  dives  from  60'’ 
below  rero  to  120*  above — in  seconds.  Fuses 
must  not  fail. 

Littelfuses  are  engineered  to  meet  all  condi¬ 
tions ;  By  mechanical  depolarization,  nev 
protection  against  severest  vibration;  b) 
spring-and-link  elements  protecting  smaller 
fuses;  by  reinforcement  counteracting  ex¬ 
pansion  and  contraction;  by  patented  locked 
cap  assembly  sealing  fuse  element  against 
moisture  and  preventing  caps  from  loosening. 

The  Show-Down  Sets  the  Pace 

Besides  supplying  Army  and  Nar^  require¬ 
ments,  over  4000  manufacturers  depend  on 
Littelfuse  products  for  sure  and  uninter¬ 
rupted  performance  of  their  equipment  for 
war  use. 


NUMBERALL 

STAMP  &  TOOL  CO, 

Peril  Stetee  Island,  N.Y, 


Meckaaical  Depolarization 

New  protection  from  ae- 
vereat  vibration  by  twist¬ 
ing  elements  at  90*. 


Godfrey  L.  Cabot,  Inc,  has  com¬ 
pleted  a  million-pound  dry  cell  car¬ 
bon  plant  at  Pampa,  Te.xas.  An  ap¬ 
plication  has  been  filed  with  the  War 
Production  Board  for  permission  to 
build  a  second  plant  of  two  million 
pounds  capacity.  American  dry  bat¬ 
tery  manufacturers  have  previously 
been  dependent  on  sources  outside 
the  U.  S. 


Sprinf-and-Link  Element 

(For  5  amp.  raciaa  or  lass) 
Fusing  section  protected 
from  vibration  and  crys- 
tmliisatlon  by  copper 
spring  at  middle  of  tube. 


Non-Crystailizinf  Elements 
Spring  forming  takes  up 
contraction  and  expansion. 


Locked  Cap  Assembly 

(Patau  tad) 

Capa  lofkeS  not  cemented 
on  tubes.  Seals  from 
moisture.  Prevents  cap 
loss. 


Station  WJW,  new  Blue  Network 
outlet  in  Cleveland,  opened  August 
29  with  5,000  watts  power.  The  sta¬ 
tion  has  been  transferred  from  Ak¬ 
ron.  and  is  one  of  the  few  stations  to 
open  since  the  war  began. 


Fuse  Every  Instrument  and  Electrical 
Circuit  for  Safety  —  W  ith  Littelfuses 


LITTELFUSE,  INC 


4735  RaveMWood  .\Te..  Chicago,  lllinoi' 
tS5  Ong  Street,  FI  Monte.  Califttmla 


KLECTROMCS 


8c ptem  her  1 943 


A  STORY  OF  QUARTZ 


is  yours  for  the  asking 

Attet  months  of  Research,  the  August  E.  Miller  Laboratories  have  produced  this  challenging 
STORY  OF  QUARTZ”  depicting 

Its  Romance  in  the  Past  •  Its  Realities  in  the  Present  •  Its  Promise  for  the' Future 

We  will  gladly  forward  a  copy  of  this  Brochure  to  any  Electronics  Reader  who  gives  his  offi¬ 
cial  title  when  signing  request  on  business  stationery. 

Three  requirements  are  necessary  for  producing  the  perfect  OSCILLATING  QUARTZ  CRYSTAL 

August  E.  Miller  Laboratories  have  a  background  of  more  than  a  quarter 
o  ’  ‘  *  .'*  century  in  Quartz  Research. 

2 _ O^pdflization  August  E.  Miller  Laboratories  is  staffed  by  experts  in  every  department — 

‘  '  no  problem  is  too  difficult  for  them  to  attempt  to  solve. 

J _ August  E.  Miller  Laboratories  are  equipped  with  the  most  modern  instru- 

Cl  1  ....  naents  and  machines  known  for  the  production  of  the  Oscillating  Quartz  Crystal. 

AUGUST  E.  MILLER  LABORATORIES,  9226  Hudson  Blvd.,  North  Bergen,  N.  J. 
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National  Union  Radio  Cokj'.  has 
purchased  a  modern  plant  ir  Rob^. 
sonia,  Pa.  and  will  begin  mi  aufac 
turing  there  in  the  near  future.  Se 
lected  women  workers  from  tiie  sur 
rounding  area  will  take  a  thrc  j-weeli 
training  course  in  the  Lansdaie  plan 
I  of  the  company,  then  return  t  •  Robe 
'sonia  to  instruct  other  employees  it 
radio  tube  manufacturing. 

DuMont  TelevisioH^  S  t  a  t  i  o  > 
W2XWV  will  be  used  once  a  week  t( 
televise  progranis  from  WOR.  Ar 
tists  and  announcers  of  WOR  wii 
have  an  opportunity  to  exp*  rimen 
with  "delivery,  makeup  and  othe 
problems  while  technicians  under  .1 
R.  Poppele,  Chief  Engineer  of  WOK 
will  observe  technical  details  of  thi 
broadcasts. 


I  G-E  hIgh-frtqncDcy  hcoting  unit  ' 
uind  to  proTlde  heat  for  timul'cr.c; 

I  soldering  ol  six  crystal  units  at  a  tiin« 


Sylvania  Electric  Products,  Inc 
has  announced  purchase  of  manufai 
turing  facilities  of  Electro  Metals 
Inc.  of  Cleveland,  makers  of  lead-ii 
wires  for  radio  tubes  and  incandes 
cent  and  fluorescent  lamps.  Opera 
tions  will  continue  at  the  present  sit 
to  supply  customers  of  Electr 
Metals. 

i  The  company  has  also  acquired  it 
fifteenth  manufacturing  plant.  U 
cated  in  Warren,  Pa.,  the  buildini 
‘  will  be  devoted  to  production  of  :i> 
sembly  parts  for  radio  tube,  lighting 
and  electronic  products. 

Sylvania  has  formed  an  Interna 
tional  Division  that  will  provide  en 
gineering  counsel  and  personal  d  r 
tact  with  the  market  in  other  coun 
I  tries. 


Ample  production  facilities  available  for 
lots  or  individual  crystal  orders — Priorities, 
of  course. 


ELECTRONIC  SOLDERING 
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AS  A  MINE  AND  PLANTATION  OPERATOR,  HAVE  YOU  THOUGHT  OF  USING  COMMUNICATIONS  AFTER  THE  WAR?' 


Tablecloth” 


.  .  .or  just  plain  pencil  doodlin’ — perhaps — and  no  doubt  you’ve  been  doing  some 
yourself^  planning  for  post-war  operations  in  your  own  business. 

Our  job  right  now  is  making  specialized  communications  equipment  for  our  govern¬ 
ment;  and  what  we’re  learning  now  will  be  of  utmost  value  to  communications  in  YOUR 
business,  post-war  and  after. 

Since  infinite  peacetime  applications  come  from  the  stimulation  of  war — ^YOUR  com¬ 
munications  equipment  will  be  BETTER  than  ever.  Better  in  design,  lighter  in  weight  and 
more  compact  through  skilled  manufacturing. 

Here  we  have  done  a  bit  of  doodlin  for  _ _ 

applications  in  a  mine  and  plantation  set-  ,--harvey-well: 

up.  Future  "Tablecloth  Communications’’  IHC. 

will  dramatize  possible  uses  of  Harvey-Wells  ^ 

HEAD  Q  ij  A  R  T  E  R  S 

equipment  in  industries,  transportation,  specialized  Radio  Communications  Equipt 

lumbering  and  other  allied  fields.  SOUTHBRIDGE,  MASS. 


RVEY-WELLS 

tmttumicrUiiHi  i$ic. 


H  EADQUARTER  S 

For  Specialized  Radio  Communications  Equipment 

SOUTHBRIDGE,  MASS. 
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pROV\t^G 


BUD  RADIO,  INC 


Personnel 

Palmer  M.  Craig,  chief  eng. 
in  charge  of  radar  and  radio 
ment  development,  has  been  r 
chief  engineer  of  the  Radio  Divi 
of  Philco  Corp. 


Noran  E.  Kersta,  manager  of  NBC 
Television  Department,  has  beer, 
commissioned  First  Lieutenant  in 
the  U.  S.  Marine  Corps.  He  pio- 
neered  in  development  of  bu!^ine$« 
methods  and  commercial  policies 
for  television  for  NBC. 


Building  Roilrond  Tracks 
for  ELECTRONS 


^  70RE  being  shot  out  into 

JJlJ  space  to  perfonn  theii 

auiuzing  tasks,  radio's  tiny  elec- 
yV  trons  must  travel  tortuous  circuit 

sMhdr --  ^  them  when  radio  equipment  in- 

rm9m  \  stallations  are  made.  These 

M  "tracks,"  or  cables,  are  held  to- 

gether  at  intersections,  curves 
and  terminals  by  what  is  known, 
'  in  the  language  of  electronics, 

as  Constant  Impedance  High 
—  Frequency  Connectors,  Co-azial 

^  f  •  Cable  Connectors,  Multi-contact 

■pSL  and  Sockets  and  other  similar  ports  familiar  to  the  industry.  Astatic's 
la^^acturing  facilities  are  today  devoted  chiefly  to  the  volume  production 
ei  theie  important  parts.  Approved  by  Army  and  Nervy  engineers,  and  highly 
praisetP  by  many  leading  electronic  equipment  manufacturers.  Astatic  Con¬ 
nectors  ore  rendering  the  highest  degree  of  operating  efficiency  in  wartime 


John  T.  Williams,  formerly 
NBC  Radio-Recording  Division,  hi 
been  appointed  acting  manager 
the  Television  Department  • 


Desire 


Roy  C.  Corderman,  assistant  chief; 
of  the  OWI  Bureau  of  Communicsj 
tions  Facilities,  has're'dfgned  to  ioic’ 
the  Radio  Division  of  Western  Elee^ 
trie  Co.  He  will  also  resign  irod 
the  International  Broadcasting  Cc 
ordination  Committee,  on  which  h' 
represented  both  OWI  and  CIAA.  I 


Lt.  Commanders  Rawson  Bennett  .- 
II  and  William  S.  Parsons,  of  thet 
Navy’s  Bureau  of  Ships,  have  beer: 
promoted  to  the  rank  of  full  Com; 
mander.  Commander  Bennett  is  ir 
charge  of  underwater  sound  design.! 
while  Commander  Parsons  handler 
ship  communications  equipment 


BUD  PRECISION  CONDENSERS 


Fred  E.  Harrell,-  assistant  chipf 
engineer  of  Reliance  Electric  A  En 
gineering  Co.  of  Cleveland  sinrv 
1934,  has  been  appointed  chief  en 
gineer  of  the  company. 


W.  Gellerup,  technic 


Daniel 

supervisor  of  radio  for  WTMJ  anc 
W55M,  Milwaukee  Journal  radi  ^ 
stations,  has  been  granted  an  in 
definite  leave  of  absence  to  serve  a- 
civilian  consulting  engineer  with  tb 
U.  S.  Navy,  under  the  National  De 
fense  Research  Committee.  He  w.. 
engineer  for  Milwaukee’s  first  broad 
cast  station  WAAK  in  1921,  and  be 
came  connected  with  the  Journf 
Co.  in  1925  as  chief  engineer  fo: 
WHAD,  fore-runner  of  the  preseni 
stations. 


In  war  zones  where  com¬ 
munications  equipment  is 
really  taking  a  pounding, 
HI  T)  precision  condensers 
and  other  HUD  parts  arc- 
proving  their  real  worth 
under  hre.  After  the  war 
you  will  be  even  more 
sure  that  HUD  precision 
parts  will  give  you  the 
dependability  yo.u  need. 


Lieutenant  Henry  E.  J.  Smith 
recent  managing  director  of  thi 
Bolivian  subsidiary  of  IT&T,  is  noi 
serving  with  the  U.  S.  Army  ii 
North  Africa. 
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Designing  Molded  Plastics  Parts:  g-e  mycaiex 


G-E  niyCalGX  is  an  inorganic  compound  composed  of  ground  mica  and 
a  special  glass,  having  unique  heat  and  electrical  properties,  and 
ranking  above  all  other  insulators  for  certain  applications  because  of 
a  combination  of  features  possessed  by  no  other  material.  Because  it  is 
singularly  different  from  other  molding  compounds,  special  con¬ 
sideration  must  be  given  in  designing  parts  to  be  made  from  G-E 
mycaiex.  This  material  is  particularly  valuable  for  use  in  ignition, 
radio  and  electronics  equipment. 


Ifpt 

k!  \i 


;  5  '  i 

■  ■  t  I  ' . 


£  Hi.,: 
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Desired  Design  Characteristics  of  G-E  mycaiex  Parts 

1.  Well  rounded  corners  and  fillets. 

2.  Three  to  five  degree  taper  on  mold  walls  is  desirable. 

3.  Minimum  wall  thickness  of  parts  -,^4  inch. 

4.  Minimum  hole  diameter  ^  inch. 


Advantages  of  G-E  mycaiex 

1.  Ready  anchorage  of  metallic  inserts  in  material  during 
molding. 

2.  Molding  of  holes  in  part. 

3.  Close  tolerances  in  molding. 

4.  Ability  to  produce  intricate  shapes. 

5.  Reduction  or  elimination  of  finishing  and  machining  oper¬ 
ations. 


INSERT 


Properties 


1.  High  dielectric  strength. 

2.  Low  power  factor. 

3.  Prolonged  resistance  to  electric  arcs. 

4.  Chemical  stability;  negligible  deterioration  with  age. 

5.  Dimensional  stability;  freedom  from  warpage,  shrinkage, 
etc. 

6.  Imperviousness  to  water,  oil,  and  gas. 

7.  Resistance  to  sudden  temperature  changes. 

8.  Low  coefficient  of  thermal  expansion. 

9.  Exceptional  heat  resistance. 

10.  Insulating  properties  compare  favorably  with  porcelain. 


TYPICAL  G.E.  MYCALEX  PAST 

WITH  INSERT 


Types  of  G-E  mycaiex 

#2801  — General  purpose  grade  for  all  molded 
parts.  Used  where  mechanical  strength  is  of 
primary  importance. 

#2800 — Lower  loss  factor,  U^hter  weight  and 
smoother  finish.  Unaffected  .by  changing  at¬ 
mospheric  conditions;  has  superior  stability  of 
power  factor  after  prolonged  immersion  in 


GENERAL  ELECTRIC  is  the  nation's  larg¬ 
est  molder  of  plastics.  The  combined 
experience  and  plastics  “know-how” 
of  its  chemists,  designers,  product 
engineers,  toolmakers  and  molders 
is  available  to  all  interested.  Write 
for  G-E  mycaiex  booklet,  Section 
M-5,  General  Electric  Co.,  Plastics 
Divisions,  Pittsfield,  Ma.ss. 


Hear  the  General  Electric  radio  programi:  The  "Hour  of  Charm"  Sunday  10  P.M.,  EWT,  NBC — 'The  World  Today"  news  every  weekday  6:45  P.M.,  EWT,  CBS 
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BURGESS  BATTERIES 


No.  1  —  Balloon-borne  Weather  Spy 


This  new  ICA  Test  Lead 
(No.  373)  is  approved  b\ 
^he  Signal 

ing  test  equip- 
m  e  n  t  manu- 


Bendix  Aviation  Corp., 

Julien  P.  Friez  &  Sons  Div., 
Towson,  Md. 

Cannon  Electric  Development 


Los  Angeles,  Cal. 

Corning  Glass  Works 

Charleroi,  Pa. 

Great  Western  Div.,  of  . 

The  Dow  Chemical  Co., 
Pittsburgh,  Cal. 

United  Electronics  Co. 

Newark,  N.  J. 

The  Award  of  the  Maritime  “M”  and 
Victory  Flag,  for  outstanding  pro¬ 
duction  achievement  was  extended  to 
Air  Reduction  Company,  Bethlehem, 
Pa.,  and  to  its  seven  subsidiary  com¬ 
panies  located  throughout  the  United 
States. 


Nation  of 

INSUIINE  BUilfiB 

(M-O:  Utk-AVEHlin' 

i^SLAKfi  CITY,  M.Y 


NO  OKtHNAMY  BATTBtY  could  power  the 
vital  voice  of  the  radiometeorograph.  High 
voltage  in  light-weight,  compact  form  was 
required,  and  Burgess  engineers  “delivered 
the  goods!” 


BOOBY  TRAPS 


•The  country's  largest  exclu¬ 
sive  wholesale  distributor 
oi  radio  and  electronic 
ports  oilers  you  the  benefit 
of  its  well-trained  organisa¬ 
tion.  long  experience  ond 
exceptional  ioctory  connec¬ 
tions.  in  filling  your  PRIOR¬ 
ITY  requirements. 


BURGiSS-BUILT  POWiB-HEABT  of  Uncle 
Sam’s  mechanical  weather  observer  is 
shown  here  .  .  .  Why  not  bring  your  port¬ 
able  power  problems  on  electronic  equip¬ 
ment  to  Burgess  engineers? 


•Try  Dalis  —  write, 
wire  or  'phone  .  *  . 


H.  L.  DALIS,  he. 

Distributors  of 

RADIO  fr  ELECTRONIC  SUPPLIES 
17  Union  Square  o  Now  York,  N.Y. 
PAonaa;  ALgoruiuin  4-SliZ~J~4-S~t-7 


FR£E.,lNGINtiRING  HANDBOOK 

80-page  manual  of  basic  data  and  char¬ 
acteristics  of  dry  batteries  for  all  electronic 
applications.  Tabbed  for  ready  reference. 
Write  Dept.  9  for  free  copy.  Burgess 
Battery  Company,  Freeport,  Illinois. 


Copt.  Francis  T.  Snyder  is  teaching  sol¬ 
diers  at  the  Fort  Knox  Armored  Force 
School  to  be  wory  of  booby  traps.  A 
veteran  oi  Rommel's  pushes  through 
Libya,  he  demonstrates  how  a  movement 
of  a  door  hondle  completes  the  electrical 
circuit  leading  to  a  can  of  TNT.  Other 
kinds  of  booby  traps,  which  are  attached 
to  windows,  light  switches,  desk  drawers, 
chairs,  ore  also  explained  to  trainees 
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FLEXIBLE  SHAFTING 

FOR  REMOTE  CONTROL  AND  POWER  TRANSMISSION 
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CAPACITY 
RANGE: 
2.5  TO 
16  MMF 


Metallic  Films 

(Continued  from  page  118) 


LECTROHM  SOLDER  POTSw 


centiniiees  opemtioe 


von  Boose,  Pfanhauser  and  S(  nmMr 
and  others.  One  manufacturer  is  pro. 
ducing  thousands  of  yards  of 
daily  by  coating  metals  on  cellule 
acetate  and  cellophane. 

Coating  Ttchniqne 

The  prime  requisite  for  the  sut 
cessful  deposition  of  metals  on  anj 
given  surface  is  cleanliness.  Unlesj 
the  surface  is  chemically  clean,  thf 
deposited  film  of  metal  will  not  ad¬ 
here  and  may  not  deposit  at  all.  Tht 
idea  is  to  free  the  given  surface  fron; 
dust,  dirt,  grease,  finger  marks  and 
any  other  foreign  matter. 

When  depositing  metal  on 
the  first  step  is  generally  to  wash  the 
surface  with  running  water,  hot  or 
cold.  Some  workers  prefer  to  wash 
the  surface  with  alcohol.  Rubbing 
alcohol  will  suffice.  Other  Wiirkett* 
prefer  to  wash  the  surface  with  & 
dilute  caustic  soda  or  caustic  potast 
solution.  The  surface  is  then  rinsed 
with  running  water,  treated  with  a 
concentrated  solution  of  nitric  acid 
and  subsequently  washed  again  with 
running  water.  Chemical  compounds? 
such  as  “Alphasol”  have  been  used 
by  Macksoud  and  others  for  cleaning 
the  glass.  A  solution  of  sodium  di¬ 
chromate,  4  grams  to  100  cc  of  sul 
puric  acid,  makes  another  good  wash¬ 
ing  compound  when  followed  with 
running  water. 

Great  care  must  be  exercized  not 
to  touch  the  surface  of  the  glass  with 
the  fingers,  or  it  will  again  be  con¬ 
taminated  with  grease  or  oils  and 
recleaning  will  be  necessary.  The 
glass  plate  or  other  surface  can  be 
handled  at  the  edges. 

After  the  washing  process  hae 
been  carried  out,  the  surface  is  so 
positioned  that  the  water  will  drain 
off  and  the  object  will  dry. 

Almost  all  common  metals  and  al¬ 
loys  have  been  employed  for  one  pur¬ 
pose  or  another.  Among  these  may 
be  mentioned  aluminum,  copper, 
chromium,  gold,  iridium,  iron,  mag- 
molybdenum,  nickel,  palls- 


AVAILABLE 


IV4  and  2  Pound  Capacity  Solder  Pots 


—designed  ior  tinning  small  wires  and  leads  with  maximum 
efficiency  and  minimum  cost  in  radio,  motor  and  other  elec¬ 
trical  equipment  plants  where  individual  solder  pots  are 
desired  ior  each  operator.  A  single-heat,  {>orcelain  nickel- 
chrome  heating  element,  which  can  be  quickly  and  inexpen¬ 
sively  replaced  when  necessary,  heats  the  pot.  Operates  on 
110  y.,  a.c.  or  d.c — or  220  v.  if  requested.  Ruggedly  con¬ 
structed  ior  long,  dependable  service. 


Complete^, 
informotioa 
furnished 
on  request 


INCORRORATE  I 
5127  W.  2Sth  Street,  Cicero,  Illinois 


IMPROVED  Low  Loss 

ALIGN- AIRE  TRIMMER! 


3. 7%. ..insulation  resistance:  areater 
than  1300  megohms... breakdown  over 
350  volts,  60  cycles... 700  volt  AC  break¬ 
down  available  on  spe«'ial  order.  Meiss¬ 
ner  Align -Aires  are  encased  in  the  newly- 
developed  Type  16441  Rakelite...  com¬ 
pact  in  sixe:  in  diameter  by 

long. 


.Vleissner  improved,  low  loss,  low 
drift,  Align-Aire  Trimmers  are  ideally- 
suited  for  operation  under  high  humid¬ 
ity...  and  in  critical  R.F.  circuits... 3200 
degrees  rotation . . .  less  than  1  mmf  per 
180  degrees! 

Dissipation  factor  at  1000  kc:  .064%... 
Q- 1570... dissipation  factor  gt  40  me: 


nesium, 

dium,  platinum,  rhodium,  silver,  tin. 
and  tungsten,  along  with  alloys  of 
these  metals. 

Vacuum  TeebRiquu 

Although  sputtering  may  be  ef¬ 
fected  at  inert  gas  pressures  up  to  1 
mm  Hg,  a  high  vacuum  is  nece.ssan 


Smmpli 
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ELECTRONIC 
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AND  ACCESSORIES 


DECADE  AMPLIFIER 
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for  most  thermal  evaporation  proc-  j 
esses.  The  following  description  of  ! 
the  several  vacuum  systems  now  in 
use  will  serve  as  an  introduction  to 
the  subject: 

The  procedure  in  many  cases  is  to 
first  evacuate  roughly  with  a  me¬ 
chanical  pump  and  then  follow  with 
a  diffusion  pump,  the  latter  being  in 
series  with  another  mechanical 
pump.  The  mechanical  and  diffusion 
pumps  are  well  known  to  vacuum 
tube  engineers  and  will  not  be  de¬ 
scribed  here. 

Burch  suggested  the  use  of  low 
vapor-pressure  fractions  of  hydro¬ 
carbon  oils  as  a  substitute  for  mer¬ 
cury.  These  fluids  are  commercially 
known  as  “apiezon  oils,”  permitting  | 
the  attainment  of  relatively  low  pres-  ! 
sures,  less  than  10  *  mm,  without  a 
cold  trap  of  any  kind. 

In  1930  Hickman  and  Sanford  sug¬ 
gested  replacing  hydrocarbon  oils 
with  highly  purified  synthetic  or¬ 
ganic  compounds  such  as  esters  of 
phthalic  acid  and  in  particular  butyl 
phthalate. 

More  recently  the  developments  of 
compounds  of  much  lower  vapor 
pressures  have  rendered  n-butyl 
phtalate  obsolete,  except  in  cases 
where  the  lowest  pressures  are  not  of 
primary  importance.  By  employing 
some  of  the  newest  esters  such  as 
Octoil  and  Octoil  S,  it  is  possible 
to  obtain  pressures  at  room  temper¬ 
atures  which  are  as  low  or  lower  than 
those  made  possible  with  the  best  i 
mercury  pumps  employing  liquid  air  i 
traps.  1 

A  table  in  this  article  lists  dif¬ 
ferent  types  of  organic  compounds 
suggested  by  Dr.  Hickman  and  his  ! 
co-workers  and  used  in  the  pumps 
manufactured  by  Distillation  Prod-  ; 
ucts,  Inc.  These  pumps  are  made  of 
glass  or  metal  and  can  be  had  in 
simple  or  fractionating  models,  the 
latter  with  as  many  as  three  stages. 

The  United  States  Patent  Office 
c’assifies  the  subject  matter  of  metal 
coating  in  Subclasses  192  and  298  of 
Class  204  of  the  Patent  Office  Classi¬ 
fication  System.  The  number  of  ; 
patents  in  these  classes  is  in  the 
neighborhood  of  100. 

The  writer  wishes  to  acknowledge 
the  help  of  Dr.  Holger  C.  Andersen  in 
the  preparation  of  this  manuscript 
and,  particularly,  for  the  illustrative 
material  incorporated  within  it. 
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MAINTAIN  production  schedules! 
Refuse  to  be  robbed  of  time  you 
can  never  replace  .  .  .  time  stolen 
by  alow  deliveries  of  Electronic 
and  Radio  Supplies.  This  unique 
EMERGENCY  SERVICE  was  es¬ 
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dred  items,  made  by  many  diffe*- 
ent  manufacturers.  We’re  equipped 
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siae,  over-diversified  stocks,  and 
emerfEency  handling  technique  all 
geared  to  function  with  a  degree 
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GENCY  SERVICE. 
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rasponsibility  placad  on  thair 
p  r  o  p  a  r  functioning  at  all 
t  i  m  a  s.  Laading  anginaers 
amphasiza  tha  fact  that  "a 
job  is  being  done  by  IN- 
RES-CO  units  where  a  high 
degree  of  accuracy  must  be 
maintained. 


Write  today  for  illustrated 
literature  describing  tha 
complete  IN-RES-CO  line  of 
■padalisad  resistors  —  each 
application  designed  for  a 
specific  requirement. 


TYPE  DB  (at  top),  I  Watt.  Non- 
inductive,  Standard  tolerance 
'/]%•  Maximum  resistance  I  meg- 
onm.  Site  I  I/It"  diam.  x  13/ It" 
high. 


TYPE  OL  (bottom),  I  WaH,  Non- 
inductive,  Standard  tolerance 
'/]%.  Maximum  resistance  I  Meg¬ 
ohm,  Size  diam.  x  high. 
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RAYTHEON  MANUFACTURING 


190  WILLOW  ST  WALT  H  A/v\,  /<AASS. 


Voltage  Stabilizers 

Accurately  Control  Fluctuating 


[oytheon  Voltage  Stabilizers  are  available  for 
'^corporation  in  your  product  or  equipment  for 
'Srnost  any  type  of  service.  There  are  three  designs 
-€€f#d,  uncased  and  endbell  models— to  meet 


your  installation  requirements.  All  Raytheon  Sta¬ 
bilizers  deliver  controlled  output  voltage  to  + 
over  their  full  rating.  Write,  outlining  your  needs 
—Raytheon  Engineers  will  make  recommendations. 


Raytheon  Voltage  Stabilizers  Give  You 
These  Outstanding  Advantages  . . . 


•  Hold  constant  varying  A.  C.  input 
voltage  to  + 


•  Stabilize  at  any  load  within  their 
ratings. 


•  Wide  A.  C.  in 


•  Quick  action...  stabilizes  within  2 
cycles  ...  variations  cannot  be 

n  observed  on  an  ordinary 
volt  meter. 


Entirely  automatic  ...  no  moving 
parts  . . .  requires  no  maintenance... 
connect  it  and  forget  it. 


,0»ocW‘* 
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"Plus  fa  change 
plus  c’est  la 
meme  (hose* 


*(THE  MORE  IT  CHANGES, 
THE  MORE  IT  IS  THE 
SAME  THING) 

Over  95%  of  Sprague  capacitors  being  produced 
today  are  different  from  those  of  pre-war  days 
— and  a  lot  of  hard,  painstaking  and  fast  work 
has  gone  into  making  the  necessary  changes  to 
meet  wartime  conditions.  The  primary  insula¬ 
tion,  the  basic  dielectric,  the  fundamental  proc¬ 
esses— these  did  not  spring  full  fledged  over 
night,  but  are  “the  long  result  of  time.”  These 
processes  produced  good  condensers  before  the 
war,  are  producing  good  condensers  now  to 
meet  war  specifications— and  will  produce  good 
post-war  condensers.  Specifications  change,  the 
condensers  change  to  meet  them,  but  always 
Sprague  condensers  are  good  condensers. 
‘Plus  ca  change - ’  ” 

SPRAGUE  SPECIALTIES  COMPANY,  NORTH  ADAMS,  MASS. 


NOTE  TO  SUPPLIERS 

Just  as  we  do  our  best  to  moke  Sprague  o  good  place 
from  which  to  buy,  so  do  we  aim  to  make  it  a  good  place 
to  which  to  sell.  We  are  always  open  to  suggestions,  new 
ideas,  and  all  the  other  helps  that  suppliers  are  often  so 
well  equipped  to  give.  Although  we  buy  carefully — just 
as  we  manufacture  carefully — we  aim  to  back  this  buy¬ 
ing  with  the  same  courtesy,  consideration,  and  loyalty 
we  ourselves  like  to  receive. 


SPRAGUE 


CAPACITORS  RESISTORS 
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FLUCTUATION 


REDUCED 


CKI  IKI  CCD  C  •  folder  will  help  you  ^Ive 

tfV  Vi7li  >/CCl\  J.  Current  and  Voltaqe  Problems:  contains 
much  valuable  data  in  practical  tour.  U'.’i.'e  to:  you;  copy  now, 

AMPERITE  CO.,  561  Broadway,  New  York  (12),  N.  Y. 

It:  Canada  Atlas  Radio  Corp  ,  Ltd ,  560  King  St.,  W.  Toronto 
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I  AMPERin 

'  REGULATORS 

1.  Amperites  cut  borttery  vtdtagn  fluctua¬ 
tion  irom  apfuroximately  S0%  to  2%. 

2.  Heimeticolly  sealed  —  not  affected  by 
altitude.  aml»«it  temperature,  humicBty. 

3.  Compact,  light,  and  inexpenaiTe. 

Used  by  U.S.  Army,  Navy,  and  Air  Corps. 


DELAY  RELAYS:  Far  deloyt  irom  I  to  100  saconda. 

HeaegOcalfy  ttahd.  UeaUoctad  bf  okitud* Sand  lor  catalogue  sbaal. 


LIGHTNING  CHARTS 


With  KATOLIHT  GENERATORS  supply¬ 
ing  electricity,  same  as  you  obtain  from 
power  lines,  right  out  in  the  field  which 
permits  our  fighting  forces  to  be  equipped 
with  the  most  modem  electrical  appliances. 


BAKELITE  FABRICATION 
BASED  ON  EXPERIENCE 


5  K.W.  3  Phase,  Separately  Excited  Katolifht 
Generator 

Good  deliveries  on  A.C.  and  D.C.  gen- 
eraton,  350  watts  through  25  K.W.  Avail¬ 
able  in  all  standard  voltages,  110,  220,  or 
440  volts  single  phase  or  115/230  or 
220/440,  four  ring,  single  phase.  Also 
available  for  straif^t  110,  220  or  440, 
three  wire,  three  phase  or  120/208  four 
wire,  three  phase.  Inherent  voltage  regula¬ 
tion  approximately  10%  between  no  load 
and  full  load  with  3%  speed  change.  Fur¬ 
nished  for  independent  or  direct  connect 
design. 

Kato’s  entire  production  at  present  must 
be  confined  to  orders  with  high  priorities. 
Write  us  if  you  need  this  kind  of  equip¬ 
ment  for  war  orders. 

Also  manufacturers  of  High  Frequency 
Generators,  Rotary  Converters,  Frequency 
Changers  and  Motor  Generator  Sets. 


There  are  no  handbooks  in  the 
fabricating  business.  Only  years  of 
experience  can  give  that  added  touch 
— sharpening  a  cutter — designing  a 
tool— for  the  type  of  work  you  expect. 

All  parts  that  can  be  fabricated  from 
laminated  sheets,  rods,  or  tubes,  are 
available.  Twenty  years  of  experience 
at  your  service. 

Write  us,  or  phone  us,  and  we  will 
have  an  engineer  call  on  you  for 
consultation. 


Gilbert  D. 'McCann,  analyses  filmed 
urements  vof  lightning  and  Charles  F 
Wagner.-  right,  uses  this  data  to  plot  pro: 
ability  curves  indicating  how  many  timt: 
thunderbolts  may  be  expected  to  str.:i 
in  a  certain  area. 


raec' 


By  such  studies,  tnr 
two  Westinghouse  engineers  are  able  i: 
prescribe  adequote  defenses  for  ;owe 
lines.  The  filmed  records  of  the  dura*  :' 
and  amount  of  curiMt  in  thunderbolts  ci: 
obtoined  from  caUiode-ray  oscilioqrrip.M 
which  are  connected  to  tronsmissioa  lir.« 
throughout  the  country 


12  VESTRY  ST..  NEW  YORK 'CITY 

SliMts.  Rods,  and  Tubas  Fabrieatad  Parts 
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. . .  from  Federal  Heavy  Duty 
Power  Units  powered  by 
I.  T.  I.  T.  Selenium  Rectifiers 


If  plant  expansion  has  overloaded  your  source  of  D.C.  power,  add  Federal 
Power  Supply  Units  as  needed  —  in  any  capacity  up  to  100  kilowatts  each. 

Whatever  your  use  for  rectifier  equipment  —  as  part  of  military  devices,  in  the 
production  and  processing  of  war  materiel,  or  in  your  postwar  products  — 
Federal  Power  Supplies  include  the  features  you  require. 

Rugged,  calling  for  a  minimum  of  critical  material,  readily  adaptable  to  must 
demands  for  conversion  of  A.C  to  D.C.,  these  pxjwer  equipments  assure  long 
life  and  efficient  maintenance-free  operation. 

All  units  are  piowered  by  1.  T.  &  T.  Selenium  Rectifiers  —  introduced  and  man¬ 
ufactured  by  Fe».leral  Telephone  and  Radio  Corporation  and  accepted  as  stand¬ 
ard  by  industry.  Consulting  engineering  services  arailahle  on  application  to 
Department  H. 


SELENIUM  RECTIFIER  DIVISION 

Federal  Telephone  and  Radio  Corporation 


INI  Pusaic  Alt. 

E»t  Ntwtrk,  Hnr  Jtrstr 
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NEW  PRODUCTS 


X-Ray  Apparatus 

A  COMPACT  X-RAY  UNIT,  called  St  arch- 
ray,  gives  an  instantaneous  llaoro- 
scopic  and  radiographic  exa  aina. 
tion  of  parts  and  finished  producU 
of  rubber,  plastics,  ceramics,  light 
alloys,  food,  drug  and  allied  products 
and  package  and  luggage  inspection 
at  war  plants.  The  unit  is  operated 
by  simply  plugging  it  into  a  stand¬ 
ard  110- volt  power  line,  placing  the 
object  to  be  inspected  in  the  compart¬ 
ment,  closing  the  door  and  then 
pressing  the  button.  The  object  can 
then  be  instantly  seen  fluoroscopi- 
cally  through  an  eye-piece.  The  hous- 


Month  after  month,  manufacturers  de¬ 
velop  new  materials,  new  components, 
new  measuring  equipment;  issue  new 
technical  buUetins^hew  catalogs.  Each 
month  description^  of  these  new  items 
wiU  be  found  here 


High  Speecf  Circuit  Tester  . 

Rotqbridge  is  an  AUTOMATIC  mass 
production  tester  which  can  be  used 
by  unskilled  labor  fq.r  factory  circuit 
checking  of  all  types,  of  communica¬ 
tion,  electronic  and  electrical  equip¬ 
ment  for  errors  in  resistance,  react¬ 
ance,  and  in  circuit*  wiring.  The 
manufacturer  states  that  the  unit 
is  capable  of  checking  one  circuit 
per  second,  and  that  only  one  set-up 
of  the  instrument  is  required. 


needed.  Relays  to  be  tested  are  in¬ 
serted  on  a  carriage  which  moves 
up  and  down.  This  carriage  can 
be  arranged  to  take  almost  any  type 
of  commercial  relays,  and  when  fitted 
the  motion  of  the  lever  is  directed 
upward  into  the  contact  box  to 
shield  the  operator  from  connection 
with  high  voltage.  The  electrical 
circuit  is  arranged  to  duplicate  ac¬ 
tual  field  conditions.  The  instru¬ 
ment  is  especially  useful  for  balanced 
relays  where  the  current  through 
each  coil  must  be  identical.  By 
means  of  a  balanced  control  it  is 
possible  to  upset  or  create  a  bal¬ 
anced  condition.  Meters  furnished 
with  the  instrument  include  one  cur¬ 
rent  meter  and  two  individual  cur¬ 
rent  meters.  Standard  type  301 
Weston  meters  are  used. 


IS  open.  The  article  compartment  I 
- - "  ■  '  _  measures  21x18x9  inches.  The 

B  fluoroscopic  screen’s  observable  area 

measures  Six  Hi  inches.  The  unit 
itself  is  portable  and  measures  ap- 
proximately  69  x  26i  x  24  inches  and 
weighs  approximately  425  pounds. 
S  The  machine  is  supplied  with  acces- 
sories  which  permit  radiographic 
*  /  examination  covering  a  maximum 
area  of  11x14  inches  (using  stand- 
.  ard  12xl4-inch  x-ray  film  or  paper). 

~  North  American  Philips  Co.,  Inc., 

Dobbs  Ferry,  N.  Y. 

The  instrument  comes  complete 
and  ready  to  operate.  It  is  mounted 
on  a  standard  all  metal  relay  rack 
panel.  A  spare  panel  is  supplied  Blower 

at  the  top  of  the  cabinet  for  addi-  Illustrated  is  Model  No.  li  blower 
tional  switching  or  indicating  acces-  which  is  housed  in  a  one-piece,  molded 
sories.  External  power  supplies  used  high-impact  plastic.  The  output  of 
may  be  either  400  cps  direct  cur-  the  blower  is  rated  as  15  c.f.m.  at 
rent  or  105-120-volt,  60  cps.  The  3000  rpm.  The  wheel  is  a  turbo  type, 
instrument  measures  20  x  15  x  14  IJ  inches  in  diameter  and  made  ^ 
inches  and  weighs  16  lbs.  steel,  cadmium  plated.  The  whe^ 

Televiso  Products  Inc.,  6533  N.  and  housing  weigh  2  ounces.  Tte 
Olmstead  Ave.,  Chicago,  Ill.  blower  uses  a  back  plate  to  facilitaU 


Balanced  Relay  Test  Panel 

Model  81  is  an  instrument  used 
for  testing  of  aircraft  and  indus¬ 
trial  relays  in  production.  No  wire 
or  external  connection  clips  are 
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SANBORN  COMPANY 


MAKERS  OF  ELECTRONIC  INSTRUMENTS 

CAMBRIDGE  39,  MASS. 


DEVELOPMENT 
AND  PRODUCTION 


Sonboineering  is  a  combination  of  factors  that  togethoi 
are  producing  results  here  at  the  Sanborn  plant.  Un¬ 
usually  complete  manufactiuing  facilities,  an  engineermg 
staff  with  a  backgroimd  of  electronic  and  electro 
mechanical  accomplishments,  and  an  experience-trained 
personnel  of  co-partners — that  is  what  we  like  to  call 
Sanbomeering. 

Prior  to  the  war,  we  were  recognized  leaders  in  the 
design  and  manufacture  of  high  grade  medical  diagnostic 
instruments,  including  several  types  of  vacuum-tube 
electrocardiographs.  So  that,  when  our  first  war  assign 
ment  of  integral  RADAR  equipment  come  in,  we  were 
prepared  for  the  strict  standards,  set  by  the  armed  forces 
Engineering  staff  and  production  lines  were  already 
geared  to  the  requirements  of  precision,  perfection  and 
performance.  And  other  sub-contracts,  and  prime  con 
tracts,  were  handled  equally  "in  stride”  by  on  up-to-date 
machine  shop,  complete  assembly  facilities,  and  elec 
trical  testing  laboratories. 

We  are  proud  of  the  esprit  de  corps  of  our  workers. 
5B%  of  whom  are  stockholders.  All  employees  share  in 
the  company  profits,  and  in  all  its  25-year  history  the 
company  has  never  had  a  labor  dispute. 

If  it  is  a  problem  of  electronic  development  or  produc 
tion,  it  can  be  solved  by  Sanbomeering.  If  you  have  such 
a  problem  now,  a  portion  of  our  design  and  manufac¬ 
turing  facilities  is  available  for  your  use.  Address 
inquiries  to  Radar  Department. 
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Soldering  ’Em  to  STAY  Soldered 


The  vital  function  of  solder  in  the  radio  equip¬ 
ment  of  war  machines  is  to  stay  put,  come 
what  may — and  that's  exactly  what  Kestei 
Cored  Solders  are  scientifically  compounded 
to  do.  They're  in  action,  night  and  day,  on 
every  battlefield  from  the  Arctic  to  the  Tropics. 

Kester  Cored  Solders  are  right  for  every 
soldering  job.  They're  available  in  a  wide 
range  of  core  and  strand  sixes,  fluxes  and 
alloys,  one  combination  of  which  is  exactly 
suited  to  every  requirement,  however  special. 

Electrical  circuits  installed  with  Kester  Rosin- 
Core  Solder  are  free  from  terminal  resistance; 
service  difficulties  of  every  sort  are  minimized. 

Kester  Add-Core  Solder  for  general  applica¬ 
tion  makes  a  tight,  clean,  permanent  union. 

Kester 's  44  years  of  highly  specialized  solder  KESTER  SOLDER  COMPANY 
experience  is  at  your  command.  Consult  4204  Wrightweed  Avesu*.  Chicago.  Illioeis 
Kester  engineers  freely  on  any  soldering  E„t*rn  Pi.nt:  Newark.  N.  J. 

(question.  Canadian  Plant:  Brantford,  Ont. 

SILVER-LEAD  ALLOY — Koator  ia  proparod  to  ollor  1  _ 

lor  tost  on  your  work,  a  wartimo  soldor  of  silver  |Pry>pi»yKMSI«J 


CflBinETS 

pnneis 


CHASSIS 

RACKr 


/.I  % 


mounting  on  any  type  of  motor.  The 
advantage  claimed  for  the  motor  bv 
the  manufacturer  is  that  air  circula¬ 
tion  problems  are  minimized  by  the 
type  of  construction  utilized  in  this 
model. 

L-R  Mfg.  Co.,  Torrington,  Conn. 


General  Purpose  Relays 

A  SMALL,  COMPACT  GENERAL-PI  RP0,<E 
relay  Avhich  will  withstand  shocks 
and  vibration  has  been  designated 
by  the  manufacturer  as  the  SP  serie? 
It  has  a  balanced  armature  which 
operates  in  any  position.  Screws  and 
rivets  have  been  eliminated  from  tht 
relay’s  construction  by  the  use  of  a 
bakelite  molded  base  and  a  station¬ 
ary  contact  support  which  also  pr(! 


7= 


a,-c 


•S  if 


Serving  tb* 
Electronics 


Esdusirely 


Write  for 


Catalogue 


No.  41.A 


Though  manufactured  by  modern  high-speed  methods, 
Par-Metal  products  have  a  definite  quality  of 
craftsmanship  —  that  “hand-made"  quality  which  is 

born  of  years  of  specialization.  "^'51 


IPAI^-METAIL  ^ 


R  O  D  U  C  T  S 
CORPORATION 


32-62  — 49th  STREET  .  .  .  LONG  ISLAND  CITY.  N.  Y. 

Eiport  Dept.  100  Varicfc  St..  N  Y.  C 


vides  insulation.  The  armatun 
frame  and  core  are  made  of  steel  and 
are  heat  treated  after  fabricatinr 
All  steel  parts  are  cadmium  platw 
The  relay  will  carry  a  noninductiv: 
load  of  5  amp  at  110  volts,  60  cp: 
A-C  or  d-c  types  are  available.  Spt 
cial  voltages  are  available  on  request] 
The  average  size  of  the  relay  ^ 
2i  X  11  X  lA  inches.  | 

Potter  and  Brumfield  Mfg.  C 
Princeton,  Ind. 
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We  make  AN  Connector  Plugs 
(rom  tool  design  to  finished 


With  the 
exception  of 
this  tiny  part 
WE  MAKE  THE 
ENTIRE  PLUG 


J-f  deliveries  are  slowing  your  of  AN  C 
production  perhaps  we  can  help.  Plugs  p< 
For  there  is  much  less  chance  of  a  techniqi 
bottleneck  when  you  order  plugs  k  ^ree  \ 
from  a  manufacturer  who  makes  \  ik:tuall} 
(with  the  exception  of  one  tiny  part)  cXj  r  p 

the  entire  plug.  is  noK  p 

Being  the  only  completely ,  are  bi^ 

self-contained  plant  in  the  That’s 

country,  when  we  make  a  promise  neering 
we  are  in  a  better-than-usual  the  fur 
position  to  keep  it  because  we  do  velopm* 
the  engineering,  designing,  tool-  \Ye  u 

making,  die-casting,  insulator- 
molding,  machining  and  assembling.  gyg 

If  desired,  we  are  equipped  to  purpose 
give  each  aluminum  die-cast  part  tion  an 
the  diachromatic  finish.  Our  pro-  of  coir 
duction  now  runs  to  many  thousands  armed 

Write,  wire  or  telephone  .  .  . 

NORTHAM  WARREN 
CORPORATION 

War  Works  Division 
STAMFORD,  CONNECTICUT 
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of  AN  Connector  and  Signal  Corps 
Plugs  per  day.  Our  manufacturing 
technique  has  been  developed  to  a 
k  ^ree  where  product  perfection  is 
viktually  assured. 

C\{r  production  of  connector  plugs 
is  noK  purely  a  wartime  effort.  We 
are  balding  for  the  peace,  too. 
That’s  \hy  we  have  a  large  engi¬ 
neering  skiff  working  constantly  on 
the  furthe\  improvement  and  de¬ 
velopment  electrical  connectors. 

We  urge  yoo  to  visit  our  factory 
and  examine  (\ir  facilities  with  an 
eye  to  their  utilized  for  the 

purpose  of  increaXing  your  produc¬ 
tion  and  thus  stt  pmng  up  the  flow 
of  completed  equipment  to  our 
armed  forces. 


We  never  laugh  at 


String 

Savers 

Th*  man  who  savoi  string  knows 
what  ho  is’  doing  .  .  .  some  day 
those  treasured  pieces  may  come 
in  handy.  So.  rather  than  laugh, 
we  encourage,  lor  we.  ourselves, 
know  something  about  the  value  oi 
putting  away  lor  a  rainy  day. 

For  example,  the  nuggets  of 
knowledge  stored  up  in  yesterday's 
manufacture  of  ultra-high  frequency 
transmitters  and  receivers  hove  a 
definite  bearing  on  the  important 
war  work  that  we  ore  doing.  And 
the  ideas  that  we're  “banking" 
today  will  bo  mirrored  in  ABBOTT 
equipment  for  tomorrow. 


We  illustrate  an  ABBOTT 
Model  TR*4. ..  a  standard, 
compact  and  efficient  ultra- 
high  -  frequency  transmitter 
and  receiver. 


Invest  every  dollar 
you  can  In  the  Third 
War  Lean  Drive 


_ {SUHMIBIJUL _ 


INSTRUMCNT.INC. 


8  West  18th  St..  NewYorkS.N.Y. 


Ceramic  Capacitors  I.Atchiiig  Wire 

These  capacitors  are  part  of  the  Harness  Clamps 
manufacturer’s  products  known  as  WIRING  HARNESS  clamps  with  » 
Disc  Ceramicons,  and  are  designed  latching  finger  are  available  for  uk 
as  basic  Type  160  and  basic  Type  in  aircraft  or  other  application* 
170.  A  silver-plated  metal  housing  is  These  clamps  work  independently  of 
utilized  to  allow  latitude  in  mounting  the  attaching  screw  in  the  ass  mbly 
and  terminal  designs.  The  manu-  of  wire  harnesses.  Any  or  all  of 
facturer  states  that  their  construe-  the  wires  may  be  removed  or  re- 
tion  gives  a  higher  resonant  fre-  placed  without  loosening  the  screv 
quency,  thereby  making  them  more  that  holds  the  clamp  in  position 
useful  at  ultrahigh  frequencies,  es-  These  clamps  are  used  in  place  of 
pecially  for  by-pass  applications,  boggles.  They  remain  snapped  over 
They  are  hermetically  sealed  to  pro-  the  wires  during  transportation  tc 
vide  protection  from  humidity.  Basic  the  final  assembly  location  and  ther 


•-1WO  1 

taTC»«tMo| 

ITAflOHi] 


minal.  Basic  Type  160  is  rated  at 
500  volts,  d-c  working,  and  is  avail¬ 
able  in  any  desired  temperature  coef¬ 
ficient  from  -flOO  (PlOO)  to  —760 
(N760)  parts  per  million  per  degree 
C,  in  capacitances  up  to  4000  /i/xf. 
Basic  Tsrpe  170  is  available  in  500 
volts  (tentative)  up  to  7600  /i/af; 
1000  volts,  up  to  4000  /4/if ;  and  1500 
volts,  up  to  1500  fifif,  d-c  ratings. 
Ten  standard  temperature  coeffi¬ 
cients  are  available.  Standard 
tolerance  on  temperature  coefficient 
for  both  types  is  ;±:60  parts  per  mil¬ 
lion,  or  rt:15  percent,  whichever  is 
greater.  Closer  tolerances  are  also 
available  on  specification.  Capaci¬ 
tance  tolerances  not  smaller  than 
dtS  m/if,  or  rtl  percent  (whichever  is 
greater)  may  also  be  specified. 

Erie  Resistor  Corp.,  Erie,  Pa. 


serve  as  the  mounting  means  for 
attaching  the  harness  to  the  struc 
ture.  Made  of  parkarized  spring 
steel,  they  are  given  two  coats  of 
lacquer,  and  then  are  cushioned  with 
extruded  synthetic  rubber  channel! 
(which  have  integral  resilient  ribi 
to  absorb  variations  in  thickness  of 
harnesses).  Each  clamp  is  provided 
with  two  different  latching  stations 
Six  different  sizes  of  clamps  are 
available  to  accommodate  wire  bun 
dies  ranging  in  sizes  of  from  A  inch 
to  II  inches. 

Tinnerman  Products  Inc.,  21{X 
Fulton  Road,  Cleveland.  Ohio 


PSHMANe/tT  MAGNirS 


ALL  SHAPES  — ALL  SIZES 

for  all  purposes 

Stamped,  Formed,  and  Cast;  Chrome,  Tung 
sten  Cobalt  and  ALNICO**  (cast  or  sin 
I  under  G.  E.  license. 

f)^  THOMAS  &  SKINNER 

STEEL  PRODUCTS  COMPANY 

III*  E.  23rd  STREET  INDIANAPOLIS,  INDIANA 

Laminations  for  Radio  Transformers  —  Tools 
Dies  —  Heat  Treating  —  Stampings 

YEARS  EXPERIENCES 
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We  ve  An  Open  Door 
^\\  For  Open  Minds 


M anufaet  iirers ...  I )esif;iiers . .  .1  VrhnicianH . . ; 
Sal«*8  Kxenitives  and  others  now  {jiving 
thought  to  econoinieal  produetion  of  T«mior- 
rww’s  new  and  better  produets,  are  invited 
to  investigate  the  unique  faeilities  of  the 
Magna  Manufacturing  Company  for  the 
practical  disintegration  of  materials  hereto- 
fore  unavailable  in  iM»wder  form. 


IRACEK  BULLETS,  parachute  flares,  illuminating  [Mtssihilities  h»r  the  utilizati«»n  ru*t  only  of  mag- 
signals  require  jM>wdered  magnesium.. .and  plenty  uesiuin  hut  also  all  other  types  of  disiiite{^ation- 
of  it!  To  reduce  this  difficult  and  extremely  haz-  resisting  metals  and  other  materials  such  as 

ardous  metal  to  a  uniform  »lust  in  compliance  with  ceramii-s,  plastio  and  {ligiucnts. 

rigi«l  U.  S.  Armv  ainl  Navv  standards,  Magna  de- 

.  ,  .  '  AN  INV  ITATION... 

veloped  sj)ecial  machinery  and  precision  processes. 

Today  in  three  great  Magna  Plants  . .  .  the  Magna  capacities  today  are  entirely  oi  cupietl 

largest  and  most  nuHlern  fa<-ilities  of  their  kind  with  {>roduction  for  \  ictorv.  However,  Magna 

...we  are  carrying  on  this  vital  wartime  joh.  engineers  are  prejuircd  to  consult  w'ith  forward- 

But  Tomorrow...  hioking  industries  on  ways  and  means  to  utilize 

llie  facilities  that  Magna  perfected  have  a  powdered  metals  and  other  materials  in  postwar 
far-reaching  importance  .  .  .  opening  vast  new  product  developments. 


M  A  \  V  FA  C  T  I  KING  COM  PA  N  A  ,  INC. 

MANCKACTUKKKS  ok  'y^il^nafiake  MKTAI.  POWDKRS 

444  ^tADIS^)^  AN  K  .  N  E  VI  YORK  2  2.  N.Y. 
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High-F  requency 
Heating  Equipment 

Both 


STATIONARY  AND  PORT  VBLE 
high-frequency  generators  are  avail¬ 
able  in  capacitances  up  to  30u  ht 
per  hour,  for  electrostatic  heating  of 
cellulose,  paper,  te>  til- 


plastics, 

powders,  felts,  woolens  and  cottony 
ceramics,  clays,  oxides,  tobiccog, 
cork,  glue  and  other  non-metallit 
substances.  The  smaller  unite  con¬ 
tain  a  one-knob  control,  one  metei 
and  are  semi-automatic.  Mac  ninet 
may  be  operated  by  unskilled  work- 


eeislow 


Hookers  < 


ers.  The  model  illustrated  is  a  small 
portable  type  (various  sizes  are 
available)  which  is  used  in  pre¬ 
heating  and  molding  of  plastics.  Ail 
coils,  tubes,  controls,  etc.,  are  housed 
in  a  safety  cabinet.  The  high-fre¬ 
quency  voltage  is  applied  to  flat  elec¬ 
trodes  which  cover  the  opposite  sides 
or  the  top  and  bottom  of  the  mass 
to  be  heated. 

The  Girdler  Corp. 

Louisville  1,  Ky. 


Thermex  Div 


If  you  desire  to  save  time  and  crit¬ 
ical  materials  on  production  of 
metal  stampings  or  other  small 
parts,  then  the  DI-ACRO  System 
of  “Metal  Duplicating  Without 
Dies"  merits  your  consideration. 
It  is  based  on  the  rapid  and  accu¬ 
rate  protiuction  of  formed  parts 
with  DI-ACRO  Shears,  Brakesand 
Benders.  All  duplicated  work  is  ac¬ 
curate  to  .001'.  Thesr*  precision 
machines  are  adaptable  to  an  end¬ 
less  variety  of  work,  and  ideally 
suited  for  use  by  girl  opt-rators.  For 
short  runs  your  parts  are  processed 
in  a  matter  of  hours  instead  of  wait¬ 
ing  weeks  for  dies. 


Slide- Wire  Rheostat 

This  circular  slide- wire  rheostat 
is  designed  especially  for  low-re¬ 
sistance,  low-wattage  applications.  A 
length  of  resistance  wire,  stretched 
tightly  around  the  outside  of  a  cylin¬ 
drical  core,  is  bonded  to  a  ceramic 
base.  The  wire  is  anchored  to  two 
terminals.  Contact  to  the  wire  is 


BRAKES 


Send  for  this  Catalog 

METAL  DUPLICATING 
WITHOUT  DIES'' 


It  illustrates  many  stumpinKs  or  parts 
made  without  dies,  gives  full  details  on 
DI-ACRO  machines  and  shows  how 
they  may  readily  be  adapted  for  various 
applications.  Request  your  copy  now. 


321  Eighth  Ave.  So. 
Minneapolis  15,  Minn. 
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{Pfyotovrabh  Actual  Stzej 


NEW  Sea^  mOGll  RELAY 


$0€Bl0d  Chambrnr^MakcM  Relay  Explosion  Proof  and  Dust  Proot; 


serves  as  eftective  arc  quench. 


mm 


♦  ♦ 


PRECISION  ENGINEERED 

“^on,  Sa^et^;  Explosion  Proof!  Dust  Proof! 
^ar  Jl/lidget  Size!  Light  Weight! 


Specifications: 

Normal  Coil  Rating.  24  volt  •  150  m.  a.  -  3.6  waits. 

Coatatt  Rating.  25  amps,  inductive  luad  at  30  volts. 

Unit  has  withstood  Army  tests,  including  overload,  vibration  55  cycles  per 
second  with  .06'  excursion;  acceleration  of  10  gravity  units,  salt  spray  tests  of 
240  hours  duration. 


Tamper  Proof— Factory  adjusted  and  sealed;  protection  against  un> 
authorized  re-adjustments. 


PovorsiMo  Contaeft  —  If  worn  from  excessive  use  contacts  may  be 
reversed  in  the  held,  thus  providing  new  surfaces  without 
disturbing  adjustment. 
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\^These 
Improvea  Features 

Tell  the  Story- 


Light  and  Compact— Standard  model  above  (S47D)  weight  only 
4.7  ounces;  overall  dimensions  as  follows:  Height,  I  9/16"; 
Width,  1  21/64";  Length  (less  base).  I  7/16";  Overall  of 
base,  2  1/16";  Mounting  holes,  center  to  center.  I  3/4". 


fxcoss  Capacity —Rated  at  25  amperes;  operates  satisfactorily  at  50 
amperes;  tested  without  failure  at  120  amperes  high  induc¬ 
tive  load. 


Positivo Action— Overtravel  spring  insures  positive  contact  pressure 
and  instant  “break**  release. 


JOHN  C.  DOLPH  COMPANY 


intu/ofiVig  Varr>»i^  Sp«c»a^iN 


169*A  Emni«t  St.,  N«war^,  N«w 


tion  is  stepless  because  the  contact 
arm  travels  along  the  wire  from  end 
to  end.  Shafts  for  knob  control  can 
be  supplied.  These  units  are  made 
to  order  to  suit  particular  appli¬ 
cations. 

Ohmite  Mfg.  Co.,  4835  West 
Flournoy  St.,  Chicago  44.  Ill. 


The  new  General  Electric  line  of 
ELECTRONIC  MEASURING  INSTRU¬ 
MENTS  is  designed  in  the  famous 
G-E  Electronic  Laboratory.  It 
provides  an  extensive  choice  of  com- 
jjact  apr>aratus  for  service,  main¬ 
tenance,  or  research. 

For  measuring  electronic  circuits 
and  component  parts,  these  mod¬ 
em  G-E  unimeters,  capacitometers. 
audio  oscillators,  wide  band  oscil¬ 
loscopes,  square  wave  generators, 
signal  generators,  power  supply 
units,  and  other  utility  measuring 
instruments  assure  accurate,  depend¬ 
able  service. 

Planned  for  easy,  error-free  read¬ 
ing,  the  units  are  sturdy,  stable, 
shock-resistant,  and  compact. 

G-E  testing  equipment  is  now  in 
production  primarily  for  the  Armed 
Forces;  it  may  be  purchased  on  a 
priority  if  you  are  engaged  in  war 
work.  After  the  war,  the  full  line 
will  again  be  available  to  everybody. 
.  .  .  Electronics  Dept.,  General 
Electric,  Schenectady,  N.  Y. 

•  We  will  welcome  your  inquiry  for 
G-E  electronic  measuring  equipment 
made  to  your  specific  requirements. 


these  folders 
Give  You 
The  Dope . 


Record-Marking  Device 

A  NEW  RECORD-MARKING  device  called 
the  Spot-O-Graph  facilitates  the  in¬ 
dividual  timing  of  sound  effects  and 
music.  It  is  designed  in  the  form  of 
an  ordinary  record,  but  with  a  cone- 
shaped  partition  down  the  center,  on 
each  side  of  which  there  is  a  minutely 
graded  scale,  so  that  the  needle  can 
fit  exactly  in  the  desired  spot.  All 
notations  and  markings  are  made  on 


These  folders  are  especially  dt 
signed  to  help  engineers,  electrtdam. 
etc.,  in  insulating  electrical  units  witl; 
varnish.  A  section  is  devoted  to  tbt 
proper  method  of  insulating  units 
determined  hy  the  DOLPH  Labora 
tories. 


This  section  also  gives  in 
formation  on  pre-heating  of  units  anc^ 
dipping. 

Another  section  will  aid  those  wh( 
vacuum  impregnate  their  units.  The 
method  described  has  generally  beer 
accepted  as  standard  for  impregnating 
all  types  of  electrical  units  with  both! 
the  conventional  and  synthetic  insulat¬ 
ing  varnishes. 

These  folders  are  yours  for  the 
asking  together  with  any  other  in¬ 
formation  you  may  desire  regarding 
insulating  varnishes. 


ELCCTRONICS  / 

DEPARTMENT  - - 

GENERAL  ELECTRIC  CO. 
SclMMctady,  N.  Y. 

Please  send,  witliout  obliRation  to 
me,  the  General  Flloctrio  Measur¬ 
ing  In.strument  Catalog,  K-1  (loose- 
leaf),  for  my  information  and  flics. 

Kame  _ _ _ 


the  Spot-O-Graph  instead  of  the  rec¬ 
ord  itself.  The  device  can  be  used  by 
broadcasting  stations  and  recording 
studios,  radio  schools,  stage  and 
screen  sound  engineers,  or  where  a 
phonograph  is  used  to  learn  a  foreign 
language.  The  device  is  available  in 
10,  12  and  16-inch  sizes  and  is  a 
product  of  Heroservice,  45  West  45th 
St.,  New  York  19,  N.  Y. 


Company. 


Address. 


GENERAL  ^  ELECTRIC 

177-ai 

CLECTRONIC  MEASURING  INSTRUMENTS 
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They  wanted  a 

METAL  TUBE 

FINER  than  a 

MOSQUITO’S  STINGER 


MOSQU4TO‘S  STINGE}^/^ft 

MAGNIFIED  /  /  V  fl: 


NICKEL  TUBE 


. . .  and  Superior  T ube  Co.  found  the 
metal  to  make  this  microscopic 
tubing , . .  the  smallest  ever  drawn  . . . 
among  the  INCO  Nickel  Alloys 

An  example  of  the  remarkable  workability  of 
INCO  Nickel  Alloys  is  given  by  the  magnified 
photograph  at  the  left. 

It  shows  one  extreme  of  the  forms  and  sizes 
obtainable  in  these  strong,  tough,  corrosion-resist- 
ant  metals  .  .  .  that  range  from  the  giant  forged 
gate  stems  at  Boulder  Dam  down  to  wire  drawn 
to  split-hair  diameter,  and  tubing  finer  than  a 
mosquito’s  stinger. 

Pure  nickel  was  found  best  for  producing  this 
minute  tube,  by  the  Superior  Tube  Co.,  Norris¬ 
town,  Pa. 

The  outside  diameter  is  19,  10,000,  the  wall  is 
approximately  75  /100,000,  and  the  inside  diam¬ 
eter  is  4  10,000  of  an  inch.  One  pound  would 
stretch  more  than  18  miles.  27  tubes  together 
equal  the  thickness  of  a  dime 

All  of  the  8  INCO  Nickel  Alloys  are  immune 
to  rust.  All  have  high  strength  and  toughness.  In 
addition,  each  alloy  has  individual  properties  that 
make  it  uniquely  fitted  for  special  applications. 

A  booklet,  “Tremendous  Trifles",  which  dis¬ 
cusses  the  properties  of  each  alloy,  together  with 
sizes  and  forms,  will  be  sent  you  on  request. 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Street.  New  York  5.  N.  Y. 
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INCO  NICKEL  ALLOYS 


MONEL  •  “K”  MONEL  .  “S”  MONEL  •  “R”  MONEL 
"KR”  MONEL  .  INCONEL  •  “Z”  NICKEL  •  NICKEL 


Slie«(  . . .  Strip.. .  Rod  . .  .Tubing . . .  Wiro  . . .  Castings 


Rotary  Switch 

Type  MR  rotary  switches  have  on 
to  six  positions  with  many  conts 
arrangements  and  sequences  \irttf, 
are  accomplished  by  means  of  ;.ddir! 


rm^MnrsR 

Compact . . .  High  Efficiency 

100  Watt  Transmitter  .  . .  Telephone  and  Telegraph 


HARVEY 


1^w(a6omfyfies,fne. 


445  CONCORD  AViNUE  •  CAMRRIDGI  •  MASS. 


are  easy  to  work  with.  A  ring  fits 
betw'een  the  chassis  and  the  com¬ 
ponent  to  be  locked ;  a  simple  tool  is 
placed  over  the  component  and  a 
slight  turn  to  the  right  securely  locks 
to  component  to  the  chassis.  A 
further  slight  turn  does  the  unlock¬ 
ing. 

A.  W.  Franklin  Mfg.  Co.,  175 
Varick  St.,  New  York,  N.  Y. 
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CleoUioitf  /o4  /iMif.  — AtuftuUe^ 


cams  and  contact  build-ups.  Tht, 
are  of  single-pole  mounting.  Th. 
width  and  depth  depend  on  the  can 
and  contacts  required. 

General  Control  Co.,  Cambridge 
Ma.ss. 


,  Locking  Ring 

These  locking  rings  were  develop- 
i  to  speed  up  the  process  of  kHikinJ 
sockets  ^and  components  to 
and  bases,  and  to  assure  a  positi\ 
lock.  Another  feature  claimed  foi 
these  rings  is  that  they  may  be  ur. 
locked  without  damaging  the  con; 
ponent  or  the  chassis.  The  rinc 


Details  gladly  furnished  on 
your  present  or  post-wen 
need  for  Electric  Plants. 


W.  OMAIV  &  SOIVS 

MinneapollN.  .%flnn. 


1923  RevalNton  Ave 


o 


c 


o 


o 


ONAN  GASOLINE  DRIVEN  ELECTRIC  PLANTS  provide 
electricity  in  locortions  where  it  is  not  otherwise  available, 
cmd  for  emergency  and  stemdby  service. 

Thousemds  of  these  relicdale.  sturdy  Plcmts  are  doing  a 
winning  fob  on  cdl  the  fighting  fronts  by  providing  elec¬ 
tricity  for  memy  vital  war 
tasks.  Ratings  from  350  to 
35,000  watts.  A.C.  50  to 
800  cycles,  110  to  660  volts. 
D.C.  6  to  4000  volts.  Also 
dual  A.C.  cmd  D.C.  output 
models.  Air  or  water 
cooled. 


These  Facts  We  Know 


ush  Spring  for  Aircraft  Radio 

Vlicro  ProceS'sed”  for  besl  com- 
ution  of  sirenfilh,  elecirical  con- 
,ii\it).  and  resistance  to  heat. 
Pr-ign  Stress,  68,000  lb.  per  sq. 
for  service  at  270  deg.  F. 

|’rodui  <d  by  the  hundred  thou- 
ul  to  tolerances  of ; 

■  M2  )•  •<>  sunidr  or  intido  diamrirr 
'  oo  brush  preiturr  at  rprcifird  com. 
prfurd  Icoflh. 


4 


Calibrated  Sprirtg 
for  Aircraft  Instrument 
“Micro-processed”  for  mini¬ 
mum  drift  and  maximum  pro¬ 
portional  limit. 

Design  stress,  65,000  lb.  per 
sq.  in. 

Produced  by  the  thuu'anrl 
to  tolerances  of: 

^  .004  in.  on  length 
^  001  in.  on  oultide  diameter 
1  deg.  on  squarenetft  of  ends 
^  0.6%  deviation  from  standard 
deflection  curve 

0-2%  maximum  drift,  full  load  for 
24  hour! 


Flexible  Centering  Ring 

Punched  and  formed  while  soft 
and  ductile,  then  hardened  to  a  ten¬ 
sile  strength  of  200,000  lb.  per  sq.  in. 

“Micro-processed” 
by  the  thousand, 
to  hold  center  in 
rim  to 
within  .005 


to  be  True  •  •  • 


J.HESE  three  beryllium  copper 
springs  may  well  be  considered  “fussy”  —  yef 
they  were  prodticed  in  the  quantities  noted- — 
by  the  same  production  control  routine  tisetl 
by  Instrtiment  Specialties  Company  on  bun- 
dreds  of  less  rigid  but  nonetheless  important 
spring  jobs. 

These  springs  owe  their  success  to  “Micro-proc¬ 
essing” —  a  precise  technique  by  which  the 
extraordinary  spring  qualities  of  berylliunt 
copper  are  consistently  predicted  and  con¬ 
trolled  by  I-S  through  every  step  of  pro<lucti<»n. 
beginning  with  the  spring  wire  itself. 

Spring  users  are  rapidly  learning  that  they  can 
expect  more  of  their  springs.  As  a  result,  many 
manufacturers  are  designing  more  service  life 
into  springs;  are  setting  up  and  are  obtaining 
closer  tolerances  and  improved  electrical  quali¬ 
ties;  are  making  steady  use  of  <mr  ability  to 
control  drift  performance  when  necessary. 

d'liese  are  statements  of  fact  which  we  can  back 
up  to  the  hilt.  There  is  no  better  test  of  micro¬ 
processing  than  on  your  own  springs  —  those 
now  in  use  «>r  on  your  drawing  boards.  Whether 
your  requirements  are  as  rigid  as  those  illus¬ 
trated  (»r  m>t,  you  can  ex|>ect  and  will  obtain, 
improved  performance  and  greater  freedom 
of  design  when  you  use  “Micro-processe<l” 
beryllium  copper  springs.  You  can  prove  these 
statements  to  your  own  satisfaction  witlumt 
obligation  by  sending  samples  or  drawings  to 
our  engineering  department. 


INSTRUMENT  SPECIALTIES  CO.,  INC. 


DIPT.  D,  LITTLE  FALLS,  NEW  JERSEY 


lllusiratiom  Approtimaftly  Twice  Sue 
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A  completely  new 


PEERLESS 


DESIGN 

for  vacuum-tight, 
moisture-proof  transformers 


IE4E4R{LIE«@ 


Electrical 


6920  McKinley  Avenue 
Los  Angeles  1,  California 


High-Altitude  Generator 
Brushes 

To  GIVE  THEM  INCREASED  LIFE  these 
brushes  have  been  treated  with  a 
special  process  developed  by  West- 
in  ghouse  Elec.  &  Mfg.  Co.  They 


TAKE  YOUR 
TRANSFORMER 
PROBLEMS  TO 


EARS  OF 


NATION 


WrHm  tor 
complete 
specifications 


lite  terminal  assembly  which  *pre- 
vents  penetration  of  moisture  and 
leakage  of  oil.  The  manufacturer 
states  that  these  capacitors  will  pass 
all  immersion  tests  required  by  Gov¬ 
ernmental  agencies.  The  capacitors 
(available  with  either  Hyvol  vege¬ 
table  oil  or  with  mineral  oil)  are 
rated  up  to  4.0  fif  at  600  volts  d.c. 
and  up  to  0.5  /if  at  1500  volts  d.c. 

Aerovex  Corp.,  New  Bedford, 
Mas.s. 


"There  is  a  Peerless 
Quality  Transformer 
for  tvery  Purpose" 


RADIO 

PHONES 


I  WM.  J.  MURDOCK  CO. 

I  CHELSEA  50.  MASSACHHSETT) 

KI.KCTROINICS 


Sp ptern  her  1 943 


R 
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Are  You,  Too,  Planning  For 

WITH  many  electronic  developments 
proving  successful  on  the  battle- 
fronts,  it's  only  natural  for  America's 
scientists  and  engineers — busy  as  they 
are — to  sense  the  importance  of  peace¬ 
time  applications  from  the  miracles  they 
have  wrought.  And  the  postwar  results 
of  their  thinking  will  create  "The  Age 
of  Electronics." 

Whether  you  are  manufacturing  war 
materiel  or  planning  peacetime  prod¬ 
ucts,  have  you  considered  incorpo¬ 
rating  the  principle  of  the  permanent 
magnet?  Permanent  magnets  of  our 
design  and  manufacture  are  used  in 
many  of  the  war's  outstanding  elec- 


*'The  Age  of  Electronics?^^ 

tronic  developments  and  in  countless 
other  important  devices — increasing 
their  uses  and  improving  their  func¬ 
tions.  33  years  of  specializing  in  this 
one  field  has  enabled  us  to  make  valu¬ 
able  engineering  contributions.  Very 
likely  we  can  help  you,  too. 

Though  our  plant  (the  nation's  largest 
specializing  in  the  making  of  perma¬ 
nent  magnets)  is  devoted  to  war  orders, 
our  engineers  will  be  glad  to  consult 
with  you  and  give  your  problems  the 
benefit  of  their  unusual  experience. 
Write  for  the  address  of  our  office 
nearest  you  and  a  copy  of  our  30-page 
"Permanent  Magnet  Manual." 


Back  the  attack  with  an  EXTRA  Bond  — and  help  increase  production! 


llirOIAIVi%  STEEli  PRODUCTS 

G>»0«piU€Y 

^  SPECIALISTS  IN  PERMANENT  MAGNETS  SINCE  1910  ^ 

6  NORTH  MICHIGAN  AVENUE  •  CHICAGO,  ILLINOIS 
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I^Lnew  DIALCO  Catalog 

OF  WARNING  &  SIGNAL 

PILOMIGHT  ASSEMBLIES 


24  poges  oi  voluabl*  data  on  tho  most 
pV  oxtonsiTe  lino  ^  Woming  S  Signal  Pilot 
Light  AsseznbHos  —  cmn^otely  coTsring 
all  ElectiicodL  Boehronic.  Radio,  Marine 
and  Industricd  (qq^hcotions. 

An  indispensable  guide  inr  Engineers. 
Technicians,  and  Purchasing  Agents. 

WrH9  toT  your  copy,  on  company  leUvrhmad,  today/ 


illustration  shows  a  test  sample  c 
aluminum  bonded  to  tire  tread  rut 
ber  which  the  manufacturer  stau. 
passed  separation  tests  under  pull 
well  above  300  lb.  Joints  made  b 
this  process  are  unaffected  by  frns 
or  salt  water,  are  noncorrosive  v 
metals,  possess  corrosion-resistanci 
and  have  high  dielectric  strength. 

The  U.  S.  Stonware  Co.,  \kro!i 
Ohio. 


FUSED  QUARTZ  INSULATORS 
AS  USED  IN  ELECTRONIC  TUBES 


Metal-Coating  Process 

This  process  was  developed  to 
pedite  application  of  the  heavier  ' 
ver  coatings  for  bus  bars,  lugs  r 
other  parts  of  electrical  equipir^^ 
as  well  as  for  plating,  replating 
touching  up  rust  and  corrosion 
sistant  coatings  of  other  metals,  i 
is  available  in  silver,  cadmium,  ti: 
copper,  zinc,  nickel  and  gold.  Fu; 
ther  information  about  this  prix 
may  be  obtained  from  Rapid  Flw 
troplating  Process,  Inc.,  1414  S.  W; 
bash  Ave.,  Chicago  6,  Ill. 


HIGH  SURFACE  RESISTANCE 
AT  ELEVATED  TEMPERATURES 
NON-HYGROSCOPIC 
NOT  SUBJECT  TO  THERMAL  SHOCK 
FABRICATED  TO  REQUIRED  SHAPE 


LONGSHOREMEN  in  San  FrancL 
get  report -for-work  ir^  t  rue  i  ie 
twice  a  day  now  from  radio  sfaf 
KYA,  eliminating  thousands 
phone  calls  to  hiring  calls  'rh 
waiting  for  assignments, 
of  a  cherished  FCC  ban  on  use 
point-to-point  com  munication 
broadcasters  permitted  the  new  'i 
service. 


QUARTZ  MERCURY  ARC  LAMPS 
BLACK  LIGHT  EQUIPMENT 


CHEM. 
&  MFG 


ELECTRONIC 


L 


A  Typ/CAI  'MULTI -SWAGS'  JOB 


The  radio  tube  contacts  shown  above  typify 


the  precise,  high-speed,  volume  production 


of  small  metal  ports  possible  by  the  BEAD 


CHAIN  MULTI-SWAGE  PROCESS.  These 


ports  ore  formed  from  flat  stock,  practically 


without  waste 


o  feature  of  oil  MULTI 


Mott  of  tha  radio  tube 
contactt  uted  today  are 
made  by  the  BEAD  CHAIN 
MUm-SWAGE  PROCESS. 


SWAGE  jobs  which  results  in  substantial 
economy  in  the  cost  of  the  finished  product. 

A  great  variety  of  similar  ports,  solid  or  hol¬ 
low,  con  be  produced  advantageously  by 


MULTI -SWAGE.  Large  quantities  con  be 


turned  out  quickly.  Most  metals  con  be 


processed  by  MULTI-SWAGE. 


Right  now,  our  MULTI-SWAGE' 'facilities  ore 


running  full-time  on  war  work.  But,  if  you 


ore  planning  post-war  products  using  hollow 


or  solid  round,  cylindrical  or  angular  ports, 
our  Research  and  Development  Division  will 
gladly  show  you  the  advantages  of  making 
them  by  MULTI-SWAGE. 


multi 'Swoge 


PROCiSS 


THl  MOST  ECONOMKAl  METHOD  OF  PRODUCING  SMALL  METAL  PARTS  TO  CLOSE  TOLERANCES  WITHOUT  WASTE 

THE  BEAD  CHAIN  MANUFACTURING  COMPANY 

t  MOUNTAIN  GROVE  AND  STATE  STS.,  BRIDGEPORT  5,  CONN. 
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Test  Insulation  the  Modem  Way 

with  a  MODEL  B-5 


HERMAN  H.  STICHT  CO.,  INC. 

37  7AIK  PLACE  NEW  YORK,  N.  Y. 


Plugs  and  Jacks.  A  four-pagt;  caul 
log  supplement  called  “Universjj 
U.  S.  Army  and  Navy  Specificatioi 
Plugs  and  Jacks”  is  availabe  fron 
Universal  Microphone  Co.,  Ingj^ 
wood,  Cal. 


Literature 


PRECISION  PARTS 


STAMPINGS’*  ON  THE 
TOES  OF  THE  AXIS 


power  problems,  are  available  in  Snap  Switches.  Specifications  oi 
26"  X  86"  size  for  wall  hanging  to  nine  types  of  Aero  rolling-aprini 
aid  teachers  and  engineers  in  war  snap  switches,  some  with  operat 
training  programs  and  in  industry,  ing  pressures  as  low  as  1  oz,  ari 
Use  official  or  company  letterhead  given  in  a  10-page  file-size  cataloi 
when  requesting  them  from  Ohmite  just  issued  by  Aero  Electric  Co, 
Mfg.  Co.,  4836  Flournoy  St..  Chi-  1306  Superior  Ave..  Cleveland 
cago  44,  Ill.  Ohiff. 

Self-Locking  Nuts.  Fifty  tinie-sav 
ing  applications  for  Speed  Nufc 
and  Speed  Clips  of  various  forms  foi 
nonstructural  assembly  operation! 
in  aircraft 


Electronic  Applications.  Illustrated 
and  described  in  a  three-color 
44-page  booklet  (B-3264)  obtain¬ 
able  on  request  from  Dept.  7-N-20. 
Westinghouse  Electric  &  Mfg.  Co.. 
East  Pittsburgh,  Pa 


.  . .  "ten  times  /aster"  . .  . 

Armed  jeeps  that  race  around  the  battle¬ 
fields  are  the  toughest  little  bits  of  dyna¬ 
mite  that  it  is  possible  for  the  world’s 
greatest  automobile  manufacturers  to 
produce. 

Tnese  small  parts  illustrated  are  one  of 
the  contributions  of  ACE  to  their  fa.st, 
sturdy  construction.  Originally  designed 
as  a  casting,  the  metal  stamping  depart¬ 
ment  of  ACE  is  now  turning  them  out  ten 
times  faster,  and  conserving  a  lot  of 
v^uable  metal  in  the  bargain.  The 
proble.n  was  to  compensate  for  the  differ¬ 
ent  draws  in  the  blank  devc'lopment  so 
that  the  bottom  of  the  piece  comes  flat. 

How  to  hold  a  piece  to  closer  tolerances, 
how  to  deliver  it  in  large  quantities  on  a 
mass  production  basis— that’s  typical  of 
the  problems  that  the  ingenuity  and 
modem  machinery  of '  ACE  are  con¬ 
stantly  solving. 

If  you  are  looking  for  a  source  of  supply 
for  small  parts  or  assemblies  which  call 
for  stamping,  machining,  heat-treating,  or 
grinding,  ACE  still  ha.s  some  capacity 
available  from  time  to  time.  Sena  us  a 
sample,  sketch,  or  blueprint  for  quotation. 


pictured  anc 
described  in  24-page  catalog  No 
185  of  Tinnerman  Products  Inc 
2106  Fulton  Road,  Cleveland  IS 
Ohio. 


Connectors.  Rectangular  rack  and 
panel  type  connectors  for  radio 
and  instrument  applications  in 
aircraft,  tanks,  etc.,  some  with 
coaxial  radio  antenna  contacts, 
are  described  in  a  new  30-page 
type  DP  connector  catalog  put 
out  by  Cannon  Electric  Develop¬ 
ment  Co.,  Los  Angeles.  Cal. 


Recorder.  The  July  1943  issue  of 
“Sound  Advances”  describes  i 
simplified  graphic  level  recorder 
and  tells  how  it  can  be  used  U 
obtain  frequency  response  charac¬ 
teristics  in  the  range  from  40  to 
40,000  cycles  for  loudspeakers 
microphones,  underwater  trans 
irs,  and  other 
complimentarv 


Automatic  Timing.  Condensed  24-  bitten 
page  Catalog  No.  1  describes  tj-ansd 
Cramer  synchronous  motor  driven 
automatic  timers,  presenting  in 
reference  form  the  function,  uses,  < 

features  and  specifications  of  such  ^0^^,  c 
basic  types  as  interval  timers,  au¬ 
tomatic  reset  timers,  time  delay  Radar, 
relays,  cycle  timers,  impulse  timers,  let  ex] 
double  cycle  timers,  multi-contact  terms 
timers,  running  time  meters,  signal  by  R( 
control  switches  and  contact  mak-  been  i 
ing  clocks.  Catalog  available  from  of  Inf 
R.  W.  Cramer  Co..  Inc.,  Centerbrook.  of  Am 
Conn.  20.  N. 


VARIOUS  NEW  MODCU 
AND  RANGES 


A  copy  of  this  folder,  describing 
the  modern  heat  -  treating  facili¬ 
ties  at  Ace,  will  be  sent  on  request. 


NEW  BATTERY-VIBRATOR  TYPE 

N0  more  tiresome  crunking  o/  *  hand-driven 
generslor  .  .  .  Entirely  self-contained,  steady 
lest  potential  of  500  volts  DC,  available  at  the 
touch  of  a  switch.  Direct  reading  in  insulation 
resistance. 


ACE  MANUFACTURING  CORPORATION 
for  Precision  Parts 
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RADIO 

RECEIVER  AND  TRANSMITTER  CHASSIS 

FOR  Your  APPLICATION 

SMALL; — Various  types  of  Receivers  and  Transmitters  require  a  space  only  7"  wide, 
deep  and  7^"  Ligh. 

PERFORMANCE; — Reccirera  with  1  microvolt  sensitivity,  high  selectivity  with  a  band  width  of  only 
16  KC  at  30  DB  down.  Tunahlc.  iniilti-channel  crystal  controlled  or  combination 
models  available. 

Transmitters  with  up  to  four  crystal  controlled  channels,  built-in  antenna  match¬ 
ing  network,  20-25  Watts  power  output  with  lOO^o  modulation  capability  on 
phone.  10  watt  model  with  power  supply  on  same  small  chassis  also  available. 

VERSATILE; — Operation  on  6,  12,  32,  110  volts  DC;  117  volts  AC  or  various  DC-AC  coiubina- 
tions.  Dynamotor  or  Vibrator  power  supplies  available  for  operation  of  transmitters 
and  receivers. 


Series  6  tunable  receiver.  2  band 
model  illustrated,  range 
550-4000  K.C. 


.  Under  chassis  view  Series  6  tun¬ 
able  receiver. 


Series  6,  five  channel  fixed  tuned 
receiver.  Model  illustrated  not 
■  crvstal  controlled. 


•  .g. 


H.  » 


«^2050 

-w  — <■» 


Series  20,  4  channel  1600-6000  KC, 
20  watt  transmitter. 


Under  chassis  view  Series  20 
transmitter. 


KAAR  ENGINEERING  CO. 

PALO  ALTO,  CALIFORNIA 

Manufacturers  of  High  Grade  Mobile  and  Central  Station  Radiotelephone  Equipment 
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Printer  Control 

{Continued  from  page  116) 


to  the  cathode  of  the  phototube 
grid  of  the  thyratron,  the  thyiatrss 
is  extinguished.  This  de-ene.gijei 
the  solenoid  and  allows  the  shu  ter  to 
expose  the  aperture.  The  c 
flow  caused  by  the  light  th  is  sj. 
lowed  to  fall  on  the  phototube  dis¬ 
charges  the  capacitor  at  a  rate  de¬ 
pendent  on  the  light  intensity.  When 
the  capacitor  has  discharged  to  a 
definite  voltage  established  by  the 
other  electrode  potentials,  the  thy- 
ratron  again  fires  and  closes  the 
shutter.  The  light  is  extinguished 
and  the  capacitor  is  recharged  for 
the  next  timing  cycle  when  the 
platen  is  lifted. 

The  grid  lead  of  the  thyratron 
and  the  cathode  lead  of  the  photo¬ 
tube  must  be  well  insulated  and  well 
shielded.  The  2-pf  timing  capacitor 
must  be  a  high-quality  paper-insu¬ 
lated  type. 

A  time  delay  relay  is  essential  to 
protect  the  cathode  of  the  thyratron 
from  ion  bombardment  by  delaying 
application  of  anode  potential  until 
the  cathode  has  heated.  The  delay 
system,  which  resets  itself  after  oper¬ 
ating,  is  improvised  from  an  inex- 
thermostatic  sign-flasher 


pensive 
and  an  a-c  relay.  Other  c 
are  standard  radio  parts. 

REFERENCES 


(1)  Peiither,  C.  J..  TiininK  I)*‘V 
Metliotl,  U.  S.  Patent  2,:i7-l,158  (1 
1042). 

(2)  <!olilberg,  H.,  An  Eleotronle 
Photo  Technique,  Feb.  1941. 


SIGNAL  GENERATORS  -  AUDIO  OSCILLATORS  -  TEST  EQUIPMENT 
RADIO  RECEIVERS  -  TRANSMITTERS  -  ELECTRONIC  DEVICES 

Licennedby  .  R«.  A  •  HAZFI.  TIXE  -  ARMSTRONG 


TINY  COMMUTATORS 


305  EAST  63rd  STREET 
NEW  YORK'CITY,  N.  Y, 
Teicphon*!  REgerti  7-3090 


Cutting  glott  in  conunutatort  ior  small 
dynomotora  that  proTide  plate  supply 
voltages  for  radio  sets  in  planes,  tanb 
and  other  mobile  military  equipment 
Morene  Hennon  watches  her  work  through 
o  magnifying  glass  at  the  Westinghouw 
plant  in  Lima.  Qhio 
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.  .  .  unless  the  component  parts  specified  in  electronic 
engineering  are  equal  to  the  task  the  design  requires  of 
them.  The  man-hours  spent  in  new  developments  deserve 
the  best  components.  The  performance  of  the  most  intri¬ 
cately  conceived  circuit  is  no  more  dependable  than  the 
tubes  contained  in  it. 

The  complete  dependability  of  Raytheon  Tubes  is 
a  long-established  fact  in  both  civilian  and  military  expe¬ 
rience.  Whether  the  need  be  for  standard  tubes,  or  for 
tubes  of  special  design,  Raytheon  meets  the  most  exacting 
requirements. 

Since  Pearl  Harbor  the  Raytheon  laboratories  have 
hung  up  a  remarkable  record  of  achievement  in  new  — 
and  in  some  cases,  unprecedented  —  tube  designs,  and 
the  Raytheon  Manufacturing  Company  is  producing  them 
in  heretofore  undreamed-of  quantities! 


DWOTED  TO  RESEARCH  AND  THE  MANUFACTURE  OF  TUBES  AND  EQUIPMENT  FOR  THE  NEW  ERA  OF  aECTRONICS 


Four  “E"  Awards  for  Excellence 
Each  Division  of  Raytheon 
has  been  Awarded  the  Army  &  Navy  “E” 


RAYTHEON  MANUFACTURING  COMPANY 

Waltham  and  Newton^  Massachusetts 


this  man  is  wasting  his  time  •  • 


1 


COitOfOALj 


Microwave 

Plumbing 


(Continued  from  page  119) 


COUOID^^ 

OPHITE 


An  •I«ctrioal  oonduetor 


Low  in  photoolootric 
•onsitivity 

Diomognetie 
A  block  body 

Low  ooofficiont  of 
•xponsion 


Gos  obooibont 


Opaqno 

Chtmicolly  inert 


A  oond^otor  of  hoot 


Vocnum  tubee 
Boy  focusing  onodes  in 
cotbode  roy  tubes 
Shields 
Grids,  radio 
Plates,  radio 
Electron  guns 
Nonmetallio  electrodes 
Glow  discharge  tubes 
Luminous  gaseous  discharge 
lamps 

Experimental  cells 
Converter  and  output  tubes 
Electron  multipliers 
Half  wave  rectifiers 


Three  element  discharge 
devices .  ‘ 


Photoelectric  cells 
Counter  eloitgrqdes 
Besistances  ' 
Thermopiles  . 


duced  to  cut-off  and  beyond  by  in¬ 
serting  double  L  section  plates  in  the 
sides,  as  shown  at  (e)  of  Fig.  6. 

Ckinstructional  details  of  the  fixed 
detector  unit  are  shown  in  Fig.  7. 
The  upper  diagram  shows  the  con¬ 
struction  of  the  moving  detector  and 
probe  with  tuning  sleeve.  The  lower  I 
diagram  shows  the  crystal  detector  j 
mounted  between  two  flat-head  ma-  ; 
chine  screws  tapped  into  a  polysty¬ 
rene  tube. 

The  cylindrical  guide  Fig.  8,  is  of 
very  similar  construction,  but  with 
the  connecting  flanges  machined  into 
the  brass  pipe  itself.  The  cylindrical 
type  is  inherently  more  rigid  and  no 
compression  yoke  is  required.  The 
Hii  mode  is  used  and  antennas  of  the 
same  type  as  in  the  rectangular  model 
may  be  used  to  excite  the  E  field  or 
loops  in  the  plane  of  the  cross-section 
to  excite  the  H  field.  Of  course,  all 
sections  can  be  rotated  in  their  sup¬ 
ports  or  joints.  The  diameter  7.3  cm 
permits  only  the  Hn  mode  to  exist. 
A  section  15  cm  in  diameter,  with 
piston  and  measuring  slit,  is  used  to 
observe  the  first  few  higher  E  and 
H  modes.  Axial  and  radial  driving 
antennas  are  provided  to  excite  the 
different  modes. 

A  few  miscellaneous  wave  guide 
accessories  are  shown  in  Fig.  9.  The 
large  cylinder  with  rectangular  at¬ 
tachment  protruding  permits  con¬ 
version  from  the  Hi,,  rectangular 
mode  to  the  E,,,  cylindrical  mode.  The 
antenna  at  left  is  mounted  on  a 
coaxial  section  with  detuning  sleeve 
and  adjustable  mounting  sleeve.  The 
section  in  the  center  is  a  double  stub 
for  matching  a  coaxial  line  to  gener¬ 
ator  or  load.  Input  and  output  ter¬ 
minals  are  h  wavelength  apart.  Fin¬ 
ally,  at  right  is  a  probe  antenna  on 
which  crystal  cartridge  and  capacitor 
tuning  stub  are  clearly  .shown. 

\  The  second  part  of  this  article, 
dealing  with  u-h-f  antennas,  is  sched¬ 
uled  for  publication  in  the  next  issue 
:  of  Electronics. 


REFERENCES 


(1)  Kiuj;,  R.,  A  Variable  Oscillator  for 

I'-H-F  Measiirenients,  lO.  Nov.  IbSii. 

(2)  King,  R..  A  Screen-grid  Voltmeter  With¬ 
out  Externai  Leak.  Proc.  I.  R.  K.,  2S.  No.  S. 
June  11*24. 


Complete  equipment  and  staff 
of  specialists  for  the  continuous 
electroplating  of  fine  wire.  We 
can  now  plate  a  wide  range  of 
metals  either  on  your  own  wire 
or  on  wire  supplied  by  us  . . . 

Your  inquiry  is  invited 


SIGMUND  COHN  &  CO. 


44  GOLD  ST.  ^  NEW  YORK 
SINCE  ^  1901 


O  Monarch's  special  calibrating 
equipment,  testing  and  measuring 
instruments  are  performing  vital  serv 
ices  for  manufacturers  of  radio  and 
electronic  devices. 

Monarch  testing  instruments  have 
been  chosen  by  many  manufactur¬ 
ers  for  shipment  with  other  equip¬ 
ment,  as  required  by  government 
contracts. 

If  your  problem  has  to  do  with  test¬ 
ing  equipment,  special  coils,  or  al 
most  any  type  of  small  machine  parts, 
we  will  welcome  an  opportunity  to 
consult  with  you. 


MONARCH  MFC.  CO. 

2014  N.  Major  Ave.  Chicago,  III. 
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'eli3  vision 
lelaying 


•  ^  oil  may  have  wondered  —  how 
could  any-*  one  organi/ation  make  so 
many  significant  contributions  in  the 
fields  of  electronics,  irradiation,  fluores¬ 
cent  lighting,  and  medicine;* 


(Couthiited  from  })nf/e  125) 


During  1942  a  trial  <  i  2.>o  noura 
,f  program  and  test  pattern  trans- 
^lission  was  relayed.  /  t  pr3sent,  and 
f(,r  some  time  pa«t,  ths  schr  iule  has 
;i.nsisted  of  relaying  the  NBC  Mon¬ 
day  evening  Air  Raid  Warden  Re¬ 
fresher  course  and  the  two  hour  en¬ 
tertainment  which  follows. 

It  is  recognized  that,  while  this 
.levision  relay  system  is  reasonably 
tiRce.'^sful,  and  delivers  pictures  of 
-Kid  quality  to  receivers  in  the  sur- 
r..iinding  area,  it  represents  only  a 
portion  of  a  complete  program  of 
;;-,estigation  in  this  ^old.  .Vs  is  the 
-ase  with  manv  fields  of  civilian 
enterprise,  development  decreased 
materially  with  Pearl  Harbor.  It  is 
planned  to  resume  the  full  inve.stiga- 
tion  of  all  factors  involved  when 
engineering  time  and  equipment 


1  here  IS  an  inspiring  reason  —  perhaps 
unparalleled  in  American  industrial  history 


For  beyond  Sperti.  Inc.,  are  lahoratorii's.  dedi¬ 
cated  to  pure  scientilic  research  .  .  .  headed  by 
world-famous  scientists,  devoti'd  to  the  single, 
unswerving  ideal  of  human  betterment. 


Sperti,  Inc.,  was  created  for  the 
making  the  practical  discoveries 
research  laboratories  available. 


yond  ^Sperti  are  laboratories 
devoted  to  pure  scientific  research 


That’s  why  it  is  not  surprising  that 
manufacturers,  s<*eking  vision  be¬ 
yond  their  own  engineering  and 
research  departments,  are  turn¬ 
ing  to  Sperti,  Inc.,  as  they  get 
.  deeper  into  postwar  planning. 


today  — even  when  you.  and 
we.  are  almost  totally  occu¬ 
pied  with  war  production 
—  it  is  not  toi»  siKin  to 
lM*gin  discussions  of  your 
problems  in  research,  de¬ 
velopment.  and  manufac¬ 
ture.  Out  of  it  may  come 
an  advantage  to  you 
o\(‘r  competition  which 
may  havi*  an  important 
bearing  on  your  postwar 
success.  Write,  toda\. 


are  again 


lave 

ctur- 


Look  ahead  .  .  .  look  to 


Th'LKVISION  receivers  coutain- 
maujf  ini  prove  nietits  resulting 
ironi  wartime  discoveries  will  be 
orailable  shortly  after  the  irar  with 
Kcreen  sizes  ranging  from  6  to  2U 
inches,  according  to  Dr.  Ralph  R. 
Beal,  RCA  research  director. 
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POWERS  ELECTRONIC  R 
COMMUNICATION  COMPANY 


Engineering  and  Manufacturing 

OF 

Communicating,  Control,  and 
Allied  Systems 

FOR  THE 

UNITED  STATES  GOVERNMENT  SERVICES 


A  SVBSIDIABY  OF  POWERS  PHOTO  ENGRAVING  CO. 


GLEN  COVE 


NE  W  YOR  K 


Hcobili^' of*’®"'*’  •"><*  de^ioo 

Pwen,.  the  pro.. 

;«'»;once,  Sreo^pb",;'*  freiuencj,  'J*' 


Pyroferric  Co 

175  VARICK  I  I  STREET  NEW  YORK,  14,  N.  Y. 


Electronic 

Generator 


I  (Continued  from  page  132) 

Conventional  regulator  ci'cuitg 
did  not  appear  to  work  well  here  ai 
complete  control  was  required  «t  the 
low  output  voltage  of  70  v.  The  6J5 
and  the  991  tubes  shown  schtmati- 
cally  at  the  bottom  of  the  sche  matic 
provide  a  stabilized  bias  for  the 
6SJ7  bias  supply  unit  control  tube 
that  operates  above  ground  potential 
in  a  negative  direction.  The  high 
voltage  supply  using  a  pair  of  83 
rectifiers,  also  shown  schematically 
delivers  250  v  to  the  four  6L6  regu 
lator  tubes,  so  that  a  voltage  of  70 
volts  at  350  ma  is  developed  across 
R.. 

Of  course,  regulation  is  not  a  seri¬ 
ous  problem  until  the  833A  tubes 
begin  to  draw  grid  current.  Under 
such  conditions  increasing  grid  cur 
rent  tries  to  increase  the  voltage 
appearing  across  R,.  The  control 
tube  then  increases  the  bias  on  the 
6L6  regulator  tubes  so  that  the  bias 
voltage  is  maintained  at  a  constant 
value.  As  the  system  is  iyidependent 
of  reasonable  line  voltage  changes 
and  as  the  impedance  is  substantially 
zero  insofar  as  variations  in  voltage 
caused  by  grid  current  are  concerned, 
the  supply  affords  an  excellent 
answer  to  the  bias  problem. 

Mechanical  Design 

The  mechanical  design  of  the  gen 
erator  was  undertaken  while  keeping 
in  mind  the  different  requirements 
I  occasioned  by  different  types  of  use. 

I  In  a  laboratory,  complete  control 
i  should  be  available  for  the  engineer. 
In  some  shop  applications  where  a 
fixed  critical  frequency  is  needed  the 
controls  should  be  made  inaccessable 
to  unskilled  operators.  For  this  rea 
son  the  front  door  of  the  cabinet  is 
provided  with  locks  and  the  small 
door  covering  the  control  panel  can 
also  be  locked  if  desired.  The  sides, 
back,  and  top  of  the  cabinet  are  made 
of  expanded  metal  to  insure  adequate 
ventilation.  Openings  are  provided 
in  the  rear  of  the  back  panel  so  that 
a-c  line  input  and  power  output 
cables  can  easily  be  brought  in  to 
fuse  blocks  on  the  lower  deck. 

The  lower  deck  is  given  over  to  a 
3000-v  plate  supply  for  the  833A 
tubes  and  a  1500-v  plate  supply  for 
the  812  tubes.  Control  equipment  in¬ 
cludes  a  time-delay  relay  which 
delays  the  application  of  high  vol- 
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706  intil  the  rectifier  tubes  have 
^  an  opportunity  to  warm  up.  An 
idjueiable  overload  relay  is  also 
ncluded.  A  safety  interlock  switch 
3  oppfated  when  the  front  door  is 

ipened. 

The  chassis  on  the  second  deck  in- 
•ludes  a  300-v  regulated  supply  for 
he  low-level  audio  stages  and  the 
output  voltage  regulation  control 
nrcuit.  The  audio  oscillator  and  the 
C  bias  supply  for  the  833A  and  812 
tubes  are  also  located  on  this  chassis. 

The  top  deck  is  devoted  to  the  high 
level  Class  B  output  stage.  As  the 
heat  dissipation  from  the  tubes  is 
juite  large  a  polished  baffle  plate  is 
kicated  between  the  tubes  and  the 
..utput  transformer  to  prevent  the 
latter  from  overheating.  Sufficient 
room  is  available  on  this  deck  to 
install  corrective  elements  where  the 
ad  is  highly  inductive. 

I  The  control  panel  includes  all  of 
'  he  controls  essential  to  operation 
^  r.ce  the  switch  from  the  power  line 
-as  been  closed.  The  plate  switch  on 
jthe  left  controls  the  high  voltage 
to  the  two  Class  B  stages.  This  en- 
lihles  the  operator  to  cut  off  the 
power  output,  without  shutting  off 
the  whole  unit,  to  conserve  the  life 
of  the  833A’s.  The  power  could,  of 
course,  be  cut  off  by  means  of  a  line- 
switch  in  the  output  circuit  but  the 
Imethod  used  is  desirable  from  a  tube 
conservation  standpoint.  If  an  over- 
jload  occurs  the  overload  relay  op¬ 
erates,  removing  the  high  voltage. 
When  the  trouble  is  cleared,  opera- 
ition  of  the  overload-relay  push-but¬ 
ton  switch  will  again  apply  plate 
voltage  to  the  power  tubes.  The  third 
control  from  the  left  is  the  audio 
oscillator  frequency  range  switch 
and  the  next,  of  course,  is  the  fre¬ 
quency  control  dial.  The  audio  gain 
control,  at  the  right  of  the  frequency 
control  dial,  is  adjusted  to  give  re¬ 
quired  output  under  full  load.  The 
last  control,  for  diode  threshold  ad¬ 
justment,  permits  the  circuit  to  be 
externally  adjusted  for  best  regula¬ 
tion. 


Eltctronlc  Generator  Efficiency 

The  power  requirements  are  3.5 
kw  from  a  single-phase  60-cycle  line. 
An  auto-transformer  is  included  in 
the  unit  so  that  voltages  from  208  to 
260  V  can  be  used.  Taps  are  provided 
on  the  transformer  at  10-v  intervals 
within  this  range.  The  overall  effi¬ 
ciency  of  the  system  is  better  than 
40  percent.  This  of  course  does  not 


only  as  effective  as  the  equipment  used 

AT  THE  GRUMMAN  AIR  HELD  .  .  .  hundreds  of  test  flights  daily  .  .  . 
aeroplanes  coming  and  going  ...  all  dispatched  from  the  Control  Tower 
...  all  placing  a  great  responsibility  on  the  communications  equipment. 
For  maintaining  contaa  with  a  large  number  of  planes  .  .  .  giving  each 
the  "O.K.”  to  taxi  in  or  leave  .  .  .  what  runway  to  use  .  .  .  telephoning 
vital  instructions  to  pilots  ...  all  depend  on  the  reliability  and  effective¬ 
ness  of  the  radio  equipment. 

It  was  not  by  chance  that  ERGO  Radio  Communications  Equipment 
was  selected  by  the  Grumman  Aircraft  Engineering  Corporation.  Grumman 
engineers  knew  that  the  sound  and  unique  engineering  built  into  ERCO 
equipment  could  be  fully  depended  upon  to  meet  the  exacting  requirements 
demanded  by  radio  control  tower  operations. 

ERCO  engineering,  backed  by  many  years’  experience,  has  long  been 

recognized  for  outstanding 
achievements  in  the  field  of 
radio  communications.  And, 
today,  the  name  ERCO  takes 
on  a  new  significance  in  pro¬ 
viding  quality  apparatus  that 
assures  complete  dependability 
for  the  U.  S.  Coast  Guard, 
U.  S.  Signal  Corps,  Pan  Amer¬ 
ican  Airways  System,  and 
other  prominent  users  of  radio 
equipment. 

I  ERCO  RADIO  LAB^^RIES 

HEMPSTEAD.  NEW  YORK 

Manufacturers  of  CUSTOM  BUILT  RADIO  APPARATUS 


ERCO  Radio  Communications  Equipment  in¬ 
stalled  in  Grumman  Radio  Control  Tower. 
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Transformers 
for  Combat 


In  Active  Service 
Over  the  Entire  Globe 


DINION  COIL  COMPANY 


CALEDONIA,  N.Y 


Piastics 


PLASTIC  BRANDING 
PLASTIC  MOLDING 


While  molding  and  branding  plastics  that 
senro  on  all  battle  fronts.  Rogan  is  also  pre¬ 
paring  ior  the  peace  that  will  follow.  Pre¬ 
paring  to  meet  the  demand  from  peacetime 
industry  ior  the  many  NEW  applications  of 
plastics.  And,  when  Peace  does  come,  get 
Rogan  facts  on  how  you  con  get  /aster  pro- 
ducti<m  of  plastic  parts  at  less  cost. 

Write  now  about  your  present  War  plastics 
and  future  Peace  products. 


ROGAN  BROTHERS 


Chicago,  Illinois 


2003  South  Michigan  Avenue 
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I.  E.  Mouromtseff.  Westinghouse  electronics 
engineer,  holds  one  of  the  high-power 
oscillator  tubes  used  in  the  recently-de- 
▼eloped  high-frequency  process  of  reflow 
ing  tin  after  electroplating.  Alongside  ore 
broadcast  transmitter  tubes  that  may  also 
play  important  roles  in  industrial 
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(Continued  from  }mge  138) 


The  chant  of  the  Army  or  Navy 
radio  operator  preparing  for  ac> 
tion,  is  definitely  allied  with  Kold* 
Hold  thorouKhness  and  accuracy 
in  developing  testini?  equipment 
for  radio  and  airplane  parts. 

Kold'Hold  Sub-Zero  units  pro¬ 
vide  accurate  temperature  con-j 
trol  conveniently  located  for  the' 
operator  at  one  spot. 

The  applications  of  Sub-Zero 
machines  include  the  testintt  of 
airplane  instruments,  radio  re¬ 
ceivers  and  transmitters,  conduc¬ 
tor  wire,  crystals,  insulators,  plas¬ 
tics,  Rlass,  lubricatinK  oils,  paints, 
chemicals  and  others  too  numer¬ 
ous  to  list.  What  are  your  re¬ 
quirements? 


th  a  generator  drive  and  is  dia- 
amn  ed  in  E,  F,  G  and  H  of  Fig.  6 
1  purposes  of  comparison  with  the 
aivalent  electronic  drive  of  J,  K, 
and  M  of  Fig.  6.  Note:  It  .should 
t  be  inferred  from  the  inclusion 
F  and  K  of  Fig.  6  that  “plugging” 
of  the  steps  in  the  reversing 
These  are  included  merely 
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Is  one 
tequence. 

io  show  that  plugging  would  result 
If  the  motor  terminals  were  re- 
lersed  without  reversing  the  gen- 
;-rator  polarity.  Actually,  both 
iftnerator  polarity  and  motor  connec- 
[ions  are  reversed  to  avoid  plugging. 

There  is  one  important  difference 
in  the  behavior  of  these  two  drives 
insofar  as  the  contactors  are  con- 
erned.  In  the  case  of  the  elec¬ 
tronic  drive,  the  grid-controlled  rec- 
lifier-action  of  the  thyratrons  as¬ 
sists  in  interrupting  the  armature 
urrent  so  that  the  contacts  have  a 
minimum  of  .  circuit-interrupting 
futy.  And,  upon  reclosure,  the  pre¬ 
control 
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N>w  York  Chteaco  Phlladelphi* 
Loff  Ancrles 


conditioned  current-limit 
minimizes  the  circuit-making  duty 
Thus,  the  function 


of  the  contacts, 
of  these  contacts  is  merely  that  of 
mechanical  switches,  so  that  a-c 
ratwl  contactors  can  be  used  in  these 
d-c  circuits.  It  should  be  empha¬ 
sized  here  that  the  contactors  oper¬ 
ate  only  once  during  a  reversal. 


py^HIS  picture  might  have  been 
ukeo  almost  anywhere.  All 
over  the  world  small  groups  of 
soldiers  are  guarding  our  out¬ 
posts  against  attack.  Vigilant, 
lonely  and  unafraid,  these  men 
rely  on  their  skill  .  .  .  and  on 
radio.  Radio  for  warnings.  Radio 
for  help  when  needed.  Radio  for 
coordination.  Radio  for  enter¬ 
tainment.  Radio  fur  Victory. 


Regeneration 

During  regenerative  deceleration 
when  the  motor  must  electrically 
pump  back  its  mechanical  rotational 
energy  through  the  tube  circuit  into 
the  a-c  system,  the  power  circuit 
must  act  as  an  inverter.  That  is,  it 
must  be  capable  of  inverting  the 
d-c  potential  of  the  motor  into  the 
a-c  potentials  of  the  anode  tran.s- 
former.  Then,  after  deceleration  to 
zero  .speed,  the  tube  operation  should 
continue  smoothly  into  rectification 
.so  as  to  supply  energy  to  the  motor 
to  accelerate  it  to  the  desired  speed 
in  the  opposite  direction. 

Figures  6G  and  6L  compare  the 
polarities  of  generator  and  electronic 
control  during  the  inversion  period. 
•Note  that  the  generator  polarity  in 
Fig.  6G  has  been  reversed  by  revers¬ 
ing  its  field  excitation  in  order  that 
the  generator  voltage  will  be  counter 
to  the  motor  voltage  during  the  re¬ 
generating  period  of  deceleration. 
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whereas  in  Fig.  6L  the  thyr;,trong 
are  fired  as  inverters  to  produce  a 
negative  and  counter  voltage  vhidi 
oppose  the  motor  voltage  and  thereby 
limit  the  armature  current. 

Invtrtion 

Ordinarily,  connecting  the  p«  ?itive 
terminal  of  a  running  motor  (  f 
tential  as  a  generator)  to  a  non  lally. 
negative  rectifier  terminal  (—  of  a 
source  of  emf)  results  in  a  pluirging 
action  (see  Fig.  6F  and  6K;  and 
the  armature  current  tends  to  be 
abnormally  great  because  the  two 
potentials  are  added  together  in  a 
closed  loop  with  a  small  circuit  re¬ 
sistance  to  limit  short-circuit  current 

This  condition  exists  only  if  the 
output  voltage  of  the  thyratrons  is 
of  a  polarity  conventional  to  recti¬ 
fier  operation,  that  is,  a  positive 
polarity  at  the  cathode  terminal  of 
the  tubes  and  a  negative  polarity 
at  the  center-tap  of  the  anode  trans¬ 
former  winding.  But,  the  circuit 
polarity  may  be  reversed  to  receive 
energy  from  the  d-c  source  when 
the  tubes  are  caused  to  act  as  in¬ 
verters.  That  is,  the  mid-tap  of  the 
transformer  becomes  a  positive 
terminal  (current  flowing  into  the 
receiver)  and  the  cathode  of  the 
tubes  becomes  a  negative  terminal 
(current  flowing  out  of  the  receiver). 

Figure  7  is  intended  to  show  h»w 
a  rectifier  circuit,  which  normally 
changes  alternating  potentials  into 
a  direct  potential,  may  also  utilize 
its  negative  half  cycles  of  alternat¬ 
ing  potentials  to  produce  a  nega¬ 
tive  counter  voltage  during  inver¬ 
sion,  provided  some  means  is  avail¬ 
able  to  control  the  starting  (grid 
control  to  initiate  firing)  and  stop¬ 
ping  (power  circuit  action  to  stop 
conduction  through  the  tube  plus  a 
negative  grid  potential  to  prevent 
re-conduction  until  the  desired  point) 
of  the  anode  current. 

The  circuit  will  become  an  in¬ 
verter  instead  of  a  rectifier  if: 

(1)  A  direct  potential  (the  arma¬ 
ture  generated  emf  of  the  motor,  in 
this  instance)  is  available  to  main¬ 
tain  a  current  flow  through  the  thy¬ 
ratrons  against  the  turn-off  effect 
of  the  negative  transformer  voltage. 

(2)  The  thyratrons  are  fired  too 
late  to  furnish  appreciable  output  as 
rectifiers  (too  late  because  the  ter¬ 
minal  of  the  anode  transformer, 
which  is  connected  to  the  anode  of 
the  thyratron  is  rapidly  making  the 
anode-voltage  negative). 


. . .  the  radio  of  the  future  is  being  tested  today — unerringly  carry¬ 
ing  out  the  strategy  and  guiding  the  action  of  our  armed  forces. 

When  the  battle  smoke  hos  cleared  away.  Sentinel,  now  pro¬ 
ducing  war  equipment  exclusively  will  be  ready  with  up-to-the- 
minute  radios  and  electronic  devices  that  will  thrill  a  product- 
hungry  market. ..Equipment  which  has  stood  the  acid  test  of  war 
. . .  Merchandise  that  promises  volume  sales  for  Sentinel  dealers. 

SENTINEL  RADIO  CORPORATION 
2020  Ridge  Avenue,  Evansten,  III. 


Quality 
Since  1920 


PERFECTION 
m  MINIATURE 


THE  SCR^ 


So  Small  That  It  Might  Have 
Been  Designed  for  Your  Watch 


Yet  mUlions  of  these  tiny  1-72  screws  (.072  diameter)  are 
going  into  vitaUy  important  precision  eqiiipment  such 
as  head  phones,  microphones  and  deUcote  instruments. 
STRONGHOLD  is  one  of  the  very  few  manufacturers  who 
moke  them. 

Like  the  equipment  of  which  they  are  a  part,  these  fast¬ 
eners,  too,  ore  precision  made,  so  nearly  perfect  that  they 
may  be  moqnified  many  times  without  disclosing  a  single 
flaw  in  heads,  threads  or  points.  They  ore  typical  of  the 
whole  range  of  "Stronghold"  screws. 

96-Fage  Catalog  On  Request 

MANUFACTURERS  SCREW  PROUUCTS 

270  West  Hubbard  St.,  Chicago  10.  III. 
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(3)  If  the  current  through  each 
thyratron  is  interrupted  and  held  off 
before  its  conduction  continues  into  ^ 
the  succeeding  positive  half-cycle  of 
alternating  anode  voltage  (when,  if 
conduction  were  to  continue,  each 
tube  would  be  a  rectifier,  and  plug¬ 
ging  action  would  result). 

During  rectification,  the  current 
flows  in  the  direction  dictated  by  the 
polarity  of  the  anode  transformer  | 
and  against  the  polarity  of  the  d-c 
system  voltage,  hence  power  flow  is 
out  of  the  a-c  system  into  the  d-c 
system.  During  inversion,  the  cur¬ 
rent  flows  in  the  direction  dictated 
by  the  polarity  of  the  d-c  system 
and  against  the  then-negative  (or, 
counter  sense)  of  the  anode  trans¬ 
former,  hence  power  flow  is  out  of 
the  d-c  system  and  into  the  a-c  sys¬ 
tem.  Since  the  negative  alternating 
potential  of  any  one  tube  exists  for 
only  the  negative  half  cycle  and  then 
becomes  positive  for  the  succeeding 
half  cycle,  it  is  imperative'  that  the 
current  in  each  tube  cease  before  con¬ 
duction  is  carried  over  into  the  rec¬ 
tifying  half  cycle.  1 

The  greater  the  portion  of  each 
negative  half  cycle  during  which  cur¬ 
rent  flow  can  be  maintained,  suc¬ 
cessively,  through  each  thyratron 
against  its  then-negative  half  cycle 
of  alternating  potential,  the  greater 
I  becomes  the  portion  of  that  half 
cycle  interval  when  energy  is  being 
transferred  from  the  d-c  source  into 
the  a-c  system.  Likewise,  the  greater 
becomes  the  average  negative  coun¬ 
ter  voltage  of  the  thyratron  circuit 
because  this  negative  voltage  is  use¬ 
ful  only  when  current  flows.  ! 

The  theoretical  value  of  negative  | 
d-c  counter  voltage  equal  to  0.9  of  j 
the  a-c  (rms)  voltage  is  not  realized 
in  practice  because  of  the  necessity 
of  firing  the  thyratrons  late  in  their 
rectifier  half-cycles  in  order  to  com- 
nutate  current  from  one  to  the  other, 
which  reduces  the  counter  voltage. 

In  Fig.  8  the  wave  forms  and 
conditions  of  rectification  are  com¬ 
pared  with  those  of  inversion  and 
the  diagram  shows  how  the  various 
circuit  components  absorb  the  in¬ 
stantaneous  difference  in  potential 
between  the  ever-changing  alternat-. 
ing  potential  and  the  constant  d-c 
counter  emf.  Arrows  indicate  the 
direction  of  current  flow  through 
the  local  circuit  which  comprises  a 
transformer,  winding,  thyratron, 
armature  inductance,  armature  re¬ 
sistance,  and  armature  counter  emf. 


Resistors  are,  in  the  Bnal  analysis, 
energy  dissipators  and  as  such  they 
should  be  rugged.  Since  the  demands  of 
electronic  circuits  are  quantitatively  ex¬ 
acting,  a  resistor  should  be  electrically  and 
mechanically  stable.  Ruggedness  and  sta¬ 
bility  in  a  resistor  gives  assurance  that  it 
will  retain  indefinitely  its  established  re¬ 
sistance  value  under  normal  loading. 

A  good  resistor  should  withstand,  without 
s^ering  a  permanent  change  in  resistance, 
the  maximum  accidental  over-voltage  to 
which  it  might  be  subjected  in  service. 
Moreover  a  resistor  should  be  relatively 
free  from  microphonic  effects,  inductance 
ind  capacitance  and  it  should  not  be 
affected  by  htimid  atmospheres. 

"Globar"  Brand  Ceramic  Resistors  meet 
these  specifications.  Right  now  deliveries 
must  be  scheduled  according  to  priority 
ratings  and  date  of  order.  Nevertheless  we 
invite  you  to  tell  us  about  your  needs;  we 
pledge  our  best  efforts  to  assist  you. 

The  condensed  table  below  gives  you  at  a 
quick  glance  the  physical  and  electrical 
characteristics  of  the  more  commonly  used 
Resistors. 


industrial  type  “Globar' 


We've  been  around  for  17  years  ...  so 
we  know  where  to  look,  what  to  look 
for,  and  what  to  buy!  We  know  materi¬ 
als,  qualities,  workmanship,  prices!  We 
can  take  that  big  burden  off  your  shoul¬ 
ders  and  replace  it  with  the  components 
and  equipment  that  you  need  to  help 
speed  your  production. 


tioum  UTme. 

w  .  S^likof  I 

MAXIMUM  I 
VOlTAGt  ! 

hliiiiiltilMflll  I 


*rh«M  tmting%  m«y  be  »ubat»ntistly 
incresaed  by  meti/ictMl  cooling. 

CHAIACTBRSTK  COOFtOCNn: 

A:  Comporatively  Stroifht  Line  Temperature  and 
Voltage. 

ITW  I:  Negative  Temperature  and  Voltage 
TTFI  (I:  Sightly  Poaitive  Temperature. 

Other  reiiator  type*  are  available  for  ^lecialued  applicationa. 
TttMtMAU:  Metaliaed  enda  for  clip  mounting  or  wire  leada. 

Type  CX  reaiatora  have  a  low  tpecihc  resistance  and  cannot 
be  subjected  to  voltage  ttrewes  permissible  with  Types  A  and 
B  Maximum  allowable  voltage  is  that  required  to  yield 
maximum  watt  rating. 


If  we  haven’t  what  you  want  in 
stock,  we’ll  find  it  for  you  as  fast 
as  wartime  conditions  permit. 

Telephone  Orders  to  BRyant  9-1946 
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New  and  Old  Workers  find  SPINTITE  the 
fastest  wrench  for  speedy  assembly  of  small 
parts. 

Standard  tiict  with  hci  «ocket«  ♦f®rti 
3  16  to  5  8".  Knurled  Round  and 
Square  Socket!  available  on  special 
order 

^^INTITt  works  like  a  screw  driver  t 


WORCCSTER,  MASSACHUSETTS,  U.  S.  A 


NEW  BOOKS 


One  of  the  most  com¬ 
plete  works  of  its 
kind  ever  published, 
this  outstanding  refer¬ 
ence  work  presents  a 
wealth  of  essential 
theory  and  up-to- 
date  standards,  prac¬ 
tice,  and  data,  espe¬ 
cially  selected  and 
organized  to  meet  the 
needs  of  the  engineer 
dealing  with  practical 
radio  and  electronic 
problems. 


ApplifHl  Electronics 

By  Members  of  the  Staff  of  the  De¬ 
partment  OF  Electrical  Engineering, 
'.Iassachtjsetts  Institute  of  Tech¬ 
nology.  John  Wiley  &  Sons,  New  York, 
77J  i-ages,  jyrice  $6.50. 

The  third  volume  of  the  M.I.T. 
.series  of  texts  dealing  with  the  prin¬ 
ciples  of  electrical  engineering  is 
covered  by  the  present  volume  which 
is  designated  as  “a  first  course  in 
electronics,  electron  tubes  and  asso¬ 
ciated  circuits.”  It  is  similar  to  the 
previous  two  volumes  in  general  for¬ 
mat,  scope,  and  rigor  of  treatment. 
The  volume  may  be  regarded  as  “a 
first  course  in  electronics”  in  the 
sense  that  the  completeness  of  treat¬ 
ment  of  the  volume  will  provide  the 
reader  with  adequate  text  for  prob¬ 
lems  encountered  in  the  ordinary  and 
customary  applications  of  electron 
tubes.  Since  the  text  is  designed  for 
the  use  of  upper  class  students  in 
electrical  engineering,  the  volume 
can,  by  no  means,  be  regarded  as  an 
elementary  treatment  for  those  lack¬ 
ing  a  good  basic  foundation  in  elec¬ 
trical  engineering. 

Although  the  volume  is  treated 
from  the  point  of  view  of  the  electri¬ 
cal  engineer,  more  than  the  usual  pro¬ 
portion  of  this  text  is  likewise  suit¬ 
able  for  the  student  of  physics.  This 
is  especially  true  with  regard  to  the 
first  few  chapters  which  are  primar¬ 
ily  devoted  to  the  liberation  of  elec¬ 
trons  and  the  forces  existing  between 
the  charged  particles  which  may  be 
encountered  in  electronic  devices. 

The  general  scope  of  the  volume  is 
laid  out  along  the  lines  of  most  well- 
known  texts  on  the  subject.  The 
chapter  heading,  accordingly,  will 
give  the  reader  an  indication  of  the 
topics  treated.  Such  headings  are: 
Electron  Ballistics;  Electron  Emis¬ 
sion  from  Metals ;  Electrical  Conduc¬ 
tion  Through  Vacuum  Gases  and 
Vapors;  High  Vacuum  Electron 
Tubes;  Gas  Tubes;  Single  Phase 
Rectifier  Circuits;  Polyphase  Recti¬ 
fiers;  Vacuum  Tubes  as  Linear  Cir¬ 
cuit  Elements  (Single  Phase  Class  A 
Amplifiers);  Class  A,  Amplifiers; 
Amplifiers  with  Operation  Extend¬ 
ing  Beyond  a  Linear  Range  of  the 
Tube  Characteristics  Curves;  Vac- 
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BADIO  ENGINEEBS' 
HANDBOOK 


By  Frederick  E.  Terman 

Professor  of  Electrical  EnRineerioft  and  Ex¬ 
ecutive  Head,  Electrical  EoRineering  De¬ 
partment,  Stanford  University  (absent  on 
leave).  Director.  Radio  Research  Labora¬ 
tory,  Harvard  University 

1,019  pag*i,  6x9, 
profusely  illustroted,  $6.00 


13  big  sections,  covering 

1.  Tables,  Mathematical  Relations,  and 
Units 

2.  Circuit  Elements 

3.  Circuit  Theory 

4.  Vacuum  Tubes  and  Electrimics 
3.  Vacuum-tuhe  Amplifiers 

6.  Oscillators 

7.  MtKluIation  and  DemixJulation 

8.  Power-supply  Systems 

9.  Radio  Transmitters  and  Receivers 

10.  Propagation  of  Radio  Waves 

11.  Antennas 

12.  Radio  Aids  to  Navigation 

13.  Measurements 

Terman’s  Handb<H)k  concentrates  on  thosf 
topics  which  the  radio  man  thinks  of  as  con¬ 
stituting  radio  engineering  —  presented  in 
concise  descriptions,  fundamentals,  formulas, 
procedures  useful 
diagrams,  etc.  ” 


actual  design,  tables. 
Consult  it  for  data  needed  in 
routine  problems  of  design  and  practice,  or 
in  investigatii>n 
branches  of  w( 
against  best  accepted  practice, 
trouble,  and  error — j, 
answers  to  your  questions,  ui 


of  special  problems  or 
Check  y<iur  methods 
’  i.  Save  time, 
-get  quick,  dependable 


McGraw-Hill  Book  Co..  330  W.  42nd  St..  Nrw 
York.  IS.  N.  Y. 

Send  me  Terman’s  Radio  E^nalneers’  Hand- 
iKxik  tor  10  da.vs’  examination  on  approval.  In 
10  days  I  will  send  you  $0.00  plus  few  cents  ro'’- 
ax'e  or  return  Uixik  postpaid.  (We  pay  postasc  (.n 
oasli  orders. ) 
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and  Modula 


ium  Tube  Oscillators 
ion  Demodulation  or  Detection, 
[he  treatments  which  have  been  ac- 
orded  to  many  of  the  topics  are  more 
jr  le6.«  standard.  In  many  cases, 
alternative  methods  of  an- 
ilysest  i  or  two  or  more  ways  of  look¬ 
ing  at  the  same  problem)  are  pre- 
lented.  This  approach  is  undoubt- 
of  considerable  value  to  the  stu- 
Ipnt  and,  it  might  be  remarked,  to 
he  engineer  using  this  volume  as  a 
^ference  work. 

Several  important  features  char- 
icterizc  “Applied  Electronics.” 
first  and  foremost  is  the  compre- 
tensiveness  of  scope  which  has  been 
nade  possible  within  the  confines  of 
(72  pages.  No  important  principle  of 
electronics  and  no  important  appli- 
ation  of  electron  tubes  has  been 
mitted,  even  though  it  is  manifestly 
nipossible  to  show  (or  even  hint  at) 
he  manifold  variety  of  tube  circuits 
The  aim  of  the 


Makers  of  telephone 
pay  stations 
since  1891 


Now  serving  the 
war  effort  in  such 
vital  fields  as 


#  An  Opportunity  for 
'  a  forward-looking 
MANUFACTURER  or 
INVENTOR 


We  have  designed  and  produced 
large  quantities  of  electronic  equip¬ 
ment  for  the  Army  and  Navy 


If  you  have  a"y  idea.<i  on  electronics 
and  electro-mechanical  products  which 
you  think  will  further  the  war  effort, 
or  which  have  post-war  application, 
we  would  like  to  hear  fiom  you. 

As  part  of  our  post-war  program, 
we  are  planning  to  add  to  our  line  5 
or  6  electro-mt-chanical  products  ob¬ 
tained  from  outside  sources.  Thesj' 
may  already  be  on  the  market  or  in 

the  idea  stage - If  you  feel  that  you 

have  something  on  which  we  might 
work  together  on  a  mutually  profitable 
basis,  we  suggest  that  you  write  our 
President.  Mr.  W.  E.  Ditmars.  in  com¬ 
plete  detail. 


and  wire  communication 


AVIATION 
SOUND  RECORDING 
METAL  SPINNING 


uirently  in  use, 
biKik  is  that  of  teaching  fundamen¬ 
tals  rather  than  of  presenting  a  col- 
leition  of  tube  and  circuit  applica- 
ti  ns.  A  second  important  character- 
-ic  of  this  volume  is  the  painstak- 
ir  thoroughness  with  which  it  has 
.  n  documented.  This  thoroughness 
« not  only  extended  to  the  documen- 
non  of  the  various  footnotes 
i  iighout  the  volume  and  the  bibli- 
V  raphy  at  the  end  of  the  text,  but 
'  applies  to  tabular  and  graphical 
'  tterial  when  these  have  been  taken 
:rom  other  .sources.  The  bibli- 
.raphy  and  footno.te  references 
le  provide  the  engineer  with 
appreciable  source  of  reference 
aterial  in  the  field  of  electronics. 
\  third  feature  worth  mentioning  is 
ra  fact  that  the  book  is  well  balanced 
'  regards  the  needs  of  the  power 
.rai  communication  engineer.  The 
-At  is  likewise  well  suited  to  the 
iN  of  the  industrial  electronic 
engineer. 

Indeed,  Professor  T.  S.  Gray,  who 
probably  had  more  to  do  with  the 
organization,  writing, 


in  aluminum,  brass,  steel, 
copper  and  magnesium 


HARTFORD,  CONNECTICUT 


230  PARK  AVE-,  NEW  YORK 


n  thosf 
as  con- 
itcd  in 
rmulas. 
tables. 
?dev]  in 
tice.  or 
ms  or 
oethods 
t  time, 
endablc 
u  need 
Hand- 


BUTTON  TYPE.  FLAT  OR  STEPPED  TYPE 
SQUARE,  OBLONG  AND  ROUND 


CLOSEST  TOLERANCES 


EXCELLENT  FINISH 


and  editing 
of  the  present  volume  than  any  of 
the  other  members  of  the  Electrical 
Engineering  Department,  has  used 
preprints  of  the  present  volume  in 
courses  of  instruction  for  students 
taking  the  option  in  electronic  engi¬ 
neering. 

In  general  the  volume  is  mechani¬ 
cally  well  done. 


MINIMUM  LAPPING 

GREAT  SAVINGS  IN  MAN  HOURS 
AND  COSTS 


PROMPT  DELIVERIES 

Send  for  full  information 

UNION,  NIW  JERSiY 


The  illustrations 
and  typography  are  good,  as  is  also 
the  paper.  Most  texts  of  this  type 
may  be  expected  to  sell  at  about  1 
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STANDARD  PRESSED  STEEL  CO 


BRANCHES:  BOSTON  DETROIT  INDIANAPOLIS  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 


cent  per  page  so  that  the  p,  ice  u 
reasonable.  The  volume  is  a  heav 
one  which  the  student  will  nrioub*. 
edly  give  hard  use.  It  would  r  4  a^. 
pear  that  a  very  large  “safety  factor’ 
had  been  applied  in  the  8elec:jon  of 
the  cover  and  binding. 

As  a  general  text  on  electronics  oj 
a  reference  work  for  the  praniciiiu 
engineer,  “Applied  Electronics" 
should  be  adequate  in  every  re 


Hand  Molded  STEATITE 

_  by  STAR 


The  pieces  here  Ulus* 
trcrted  were  ccnreiuUy  mold¬ 
ed  on  mcmually  operated 
presses  to  assure  perfect 
shapes  without  distortion. 

This  is  only  one  of  sev¬ 
eral  ways  by  which  STEA¬ 
TITE  pieces  ore  produced 
at  the  STAR  plant.  Auto¬ 
matic  Molding,  and  Extru¬ 
sion  and  Machining  ore 
other  methods.  Write  for 
further  information. 


Fundamentals  of  Electric 
Waves 

By  Hugh  H.  Skilling,  Professor  0/ 
Electrical  Engineering,  Stanftrtd  Uni¬ 
versity.  John  Wiley  and  Sons,  Ine., 
New  York.  186  pages,  price  $2.?S. 

This  small  volume  has  for  its  pri¬ 
mary  purpose  the  presentation  of  the 
classical  Maxwellian  theory  of  elec¬ 
tricity  and  magnetism  in  a  form  suit¬ 
able  for  communication  engineers. 
The  point  of  view  is  essentially  that 
in  the  treatise  of  Abraham,  but  an 
attempt  is  made  to  make  the  material 
readable  by  using  frequent 


Company 

TRENTON.  NEW  JERSEY 


FORCE 

ELECTRONICS  DEPT. 


more 

practical  illustrations.  The  objective 
physical  picture  of  each  new  concept 
is  stressed. 

A  brief  treatment  of  the  Gibbs 
vector  notation  is  followed  by  a 
thoughtfully  worked  out  explanation 
of  the  special  Maxwellian  operators. 
The  author  wisely  avoids  difficult 
topics  of  limited  interest  to  the  radio 
engineer,  such  as  the  complex  Poyn- 
ting  vector,  and  the  detail  study  ol 
the  interaction  phenomena  at  optical 
interfaces.  Instead,  emphasis  is 
placed  on  the  newer  developments, 
such  as  the  application  of  cylindrical 
waves  to  wave  guides.  The  concept 
of  vector  potential  is  developed  at 
some  length  to  serve  as  an  introduc¬ 
tion  to  the  theory  of  radiation  from 
doublets  and  simple  antennas. 

The  book,  while  admittedly  not 
comprehensive  enough  to  function 
as  a  reference  treatise,  will  HD  a 
need  currently  felt  by  many  com¬ 
munication  engineers  for  an  intro¬ 
duction  to  the  more  difficult  concepts 
required  to  understand  the  theory  of 
operation  of  the  special  radio  equip¬ 
ment  being  developed  now  primarily 
for  wartime  military  use,  but  with 
extensive  and  important  post-war 
applications  in  civil  aeronautics  and 
other  fields — w.j.c. 


P*fd 

and 

Pau.Pend. 


.  .  .  far  more.  In  "UNBRAKO"  SELF- 
LCXXING  HOLLOW  SET  SCREWS, 
for  example,  knurling  of  the  points 
means  positively  that  they  won't 
shake  loose  come  what  may  and 
that  is  equivalent  to  a  real  scrvinq 
in  maintenance  cost,  time,  labor;  and 
an  increase  in  industrial  safety.  The 
Knurled  Points  dig  in  and  absolutely 
prevent  the  "Unbrako"  from  unwind¬ 
ing  and  so  eliminate  a  great  many 
of  the  repKurs  necessary  on  machin¬ 
ery  where  ordinary  set  screws  are 
us^. 

"Unbrako"  Screws  rang#  in  size  from 
No.  4  to  IV2"  diameter.  Send  for  the 
"Unbrako"  Cata'og  today. 


In  "UNBRAKO"  SOCKET  HEAD  CAP 
SCREWS,  the  knurled  feahue  serves 
a  double  purpose — It  speeds  up  pro¬ 
duction  by  providing  a  firm  grip  for 
mechanics*  fingers  even  when  greasy 
— and  provides  a  simple  and  effec¬ 
tive  means  of  locking  after  counter¬ 
sinking.  Notiually  both  these  ad¬ 
vantages  also  result  in  labor  and 
monetary  savings  too. 


Knurling  of  Socket  Screws  originated 
with  "Unbrako"  years  ago. 
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Dictionary  of  Science  and 
Technology 

By  Maxim  Newmark,  Ph.  D.,  Depart¬ 
ment  of  Modem  Languages,  Brooklyn 
Technical  Inst.  Philosophical  Library, 
New  York.  S86  pages.  Price  $6.00. 

A  GUIDE  FOR  FOREIGN  LANGUAGE 
reading  in  technical  fields.  The  main 
section  consists  of  approximately  10,- 
000  English  terms  arranged  alpha¬ 
betically  and  numbered,  with  French, 
German  and  Spanish  equivalents  and 
synonyms  for  each  term  but  no 
definitions.  This  is  followed  by  three 
indexes,  listing  alphabetically  in 
turn  the  French,  German  and  Span¬ 
ish  terms  and  the  position  number 
of  the  equivalent  English  term  in 
the  main  section.  Six  pages  of  tech¬ 
nical  abbreviations  in  the  four  lan¬ 
guages  add  greatly  to  the  value  of 
the  book,  particularly  for  those 
doing  research  requiring  study  of 
foreign  language  sources. — j.m. 


Where  Time  is 
precious  and 
Seruice  imperative— 

use  Wilmington  Fibre. 
That  it  is  uniform  in  density 
in  dielectric  resistance,  in 
the  qualities  and  charaaer- 
istics  that  make  for  accu¬ 
rate  machining  and  lasting 
service  —  is  the  important 
point.  These  attributes  are 
the  fruit  of  adequate  and 
controlled  curing  and  proc¬ 
essing. 

That  it  is  made  in  the  stand¬ 
ard  shapes  —  sheets,  rods 
and  tubes  —  and  standard 
take  for 


Vector  and  Tensor  Analysis 

By  Homer  V.  Craig.  McGraw-Hill  Book 
Co.,  Inc.,  New  York,  1H3,  4^-4  pages, 
price  $3.50. 

With  the  continuous  development 
of  microwave  technique — “it  looks  as 
if  the  engineer  will  at  last  really  have 
to  learn  electrical  field  theory” — 
Dr.  Condon  writes  in  a  recent  article. 
We  may  add  also  that  many  engi¬ 
neers  will  have  to  consider  Maxwell’s 
equations  at  the  beginning  instead 
of  the  end  of  their  study.  For  this 
reason  a  more  complete  knowledge 
of  vector  analysis  will  become  very 
important,  even  for  the  most  ele¬ 
mentary  exposition  of  wave  guides 
and  cavity  resonators.  To  this,  of 
course,  the  use  of  tensors  in  the 
study  of  rotating  electric  machinery 
must  be  added,  to  explain  the  desir¬ 
ability  of  a  widespread  knowledge  of 
these  two  important  branches  of 
mathematics. 

This  new  book  by  Professor  Craig 
has  been  written  without  any  refer¬ 
ence  to  electrical  applications.  It  is 
divided  into  four  parts  which  can  be 
considered,  to  a  certain  extent,  sep¬ 
arately.  In  the  first  part  elementary 
concepts  of  calculus  and  algebra  are 
briefly  reviewed  as  a  mathematical 
background.  In  the  second  part,  the 
most  important  concepts  of  vector 
analysis  are  introduced  together  with 
some  concepts  of  analytic  and  differ¬ 
ential  geometry  considered  from  the 


-  so  fast  that  production  is  multi¬ 
plied  while  maintaining  a  degree 
of  precision  and  uniformity  rarely 
attainable  through  other  methods. 

Yet  it  is  so  simple,  dependable 
and  clean  in  operation  that  many 
installations  are  operated  entirely 
by  women. 

It’s  easily  movable,  relatively 
inexpensive  and  readily  convert¬ 
ible  from  war  production  to  peace¬ 
time  applications  without  any 
conversion  whatever.  Manual  or 
automatic  control. 

Send  samples  and  specifications 
for  complete  engineering  data  and 
reconunendations  on  your  work. 
Ask  for  Catalog  E. 


sizes,  you  may 
granted. 

The  point  to  remember  — 
now  when  priorities  or  di¬ 
rectives  govern  shipments, 
or  later  when  you  will  have 
free  choice  and  prompt 
deliveries  —  is  that  consist¬ 
ent  high  quality  is  inherent 
to  the  processing,  curing 
and  control  of  genuine 
vulcanized  FIBRE. 
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foint  of  view  of  vector  theory.  In  the 
third  part,  the  theory  of  tensors  and 
extensors  is  explained  from  a  some¬ 
what  new  point  of  view  and  with 
some  results  found  by  the  author. 
The  fourth  part  contains  applica¬ 
tions  to  mechanics  and  to  special  and 
general  relativity. 

It  is  difficult  to  agree  with  the 
author  about  the  simplicity  of  his  ex¬ 
position  which  is  often  very  formal 
and  involved.  He  has  considered  that 
in  explaining  a  result  the  emphasis 
should  be  put  on  the  correct  formula¬ 
tion  of  the  conditions  for  its  validity. 
For  this  reason  a  reader  who  is  al¬ 
ready  well  acquainted  with  the  sub¬ 
ject  will  find  in  this  book  the  answer 
to  many  doubts  that  other  simpler 
but  less  complete  demonstrations 
have  left  in  his  mind,  but  a  reader 
for  whom  each  result  is  new  will  look 
in  vain  for  a  clear  explanation  of  the 
essence  of  each  result  before  going 
into  the  important  details  introduced 
by  the  necessity  of  mathematical 
rigor.  Furthermore  it  is  the  definite 
intention  of  the  author  to  make  as 
little  appeal  as  possible  to  the  geo¬ 
metrical  or  physical  intuition  of  the 
reader.  While  this  may  contribute 
to  the  generality  of  the  proofs,  it  can 
hardly  be  said  that  it  makes  the  book 
easy  to  read. 

It  is  really  unfortunate  that  the 
author  has  chosen  a  formal  approach 
that  most  engineers  will  find  difficult 
to  follow  because  he  has  given  to  the 
concept  of  invariant  the  very. impor¬ 
tant  place  which  belongs  to  it  in  all 
branches  of  mathematics,  and  espe¬ 
cially  in  vector  analysis.  By  intro¬ 
ducing  this  concept  and  emphasizing 
it  in  the  early  pages  of  the  book,  he 
prepares  the  reader  to  extend  it  to 
more  complicated  cases,  thus  obtain¬ 
ing  a  very  coherent  and  elegant  con¬ 
struction. 

In  conclusion,  this  book  cannot  be 
recommended  to  an  electrical  engi¬ 
neer  mainly  interested  in  the  direct 
application  of  the  principles  of  vec¬ 
tor  analysis  but  it  can  be  considered 
as  a  book  to  which  very  diligent  read¬ 
ers  will  refer  to  find  a  rigorous  for¬ 
mulation  of  definitions  and  results. 


RADIO 

INTERFERENCE 
^  FILTERS 


INDUSTRIAL  FILTERS 


Miller  industrial  filters  ore  designed  for 
oil  types  of  rodio  interference  producing 
devices  and  ore  highly  effective  at  broad¬ 
cast  and  short  wove  frequencies.  They 
hove  highest  attenuation  choracteristict  at 
oil  frequencies  used  in  radio  communica¬ 
tion.  Each  filter  is  completely  sealed  for 
complete  protection  under  oil  climatic 
conditions. 


AIRCRAFT 

INTERFERENCE  FILTER 


The  No.  7884  Rodio  Interference  Filter, 
developed  expressly  for  aircraft  use,  will 
effectively  suppress  noise  present  in  the 
ship’s  electrical  system.  Insure  noise-free 
rodio  reception  by  installing  o  Miller  Duo- 
Loterol  Wound  Radio  Interference  Filter. 
Dimension  2'^"  diameter  by  3"  long. 
Weight  1.25  lbs.  Write  for  specification 
sheet. 


mR/MATITC  TREATID 

THERMADOR 

TRANSFORMERS 


Thermador  Transformers  are 
Thermatite  treated  to  with¬ 
stand  extreme  temperatures 
and  humidity — arid  or  moist 
heat  —  dry  or  damp  cold  do 
not  hamper  their  efficiency. 
Thermatite  is  the  name  of  a 
process  of  accurate  heat  con¬ 
trolled  vacuum  impregnation 
developed  and  improved  over 
a  period  of  ten  years. 


APPLIANCE  FILTER 


Designed  for  use  with  larger  household 
appliances  and  commutator  type  motors, 
os  well  as  communication  type  receivers 
and  recording  equipment,  this  Miller  Filter, 
No.  7515,  uses  larger  capacitors  and 
heavier  capacitor  inductors  to  handle  load 
requirements  up  to  550  watts.  Size  2y-i 
square  x  4"  long.  115  volts,  550  watts. 


Thermador  also  manufactures  built-in  Eleetrk 
Heaters,  Electric  Ranges,  Electric  Water  Heaters. 


See  your  Wholesaler  at 
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new  screwdoum  adapter  without 
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Frequency  Thermionic 

lube? 

jy  F.  Harvey,  John  Wiley  &  Sons, 
Jtv  York,  iS5  pages,  price  $S.OO. 

<0  THIS  REVIEWER|S  KNOWLEDGE, 
High  Frequency  Thermionic  Tubes” 
g  the  first  volume  of  book  size 
ivailable  in  English,  which  deals  ex- 
lusively  with  the  characteristic  be- 
lavior  of  ordinary  negative  grid 
ubes  at  high  frequencies  and  which 
l90  discusses  the  newer  types  of 
ube  structures  specifically  intended 
or  operation  at  frequencies  of  100 
negacycles  or  more.  The  extensive 
iod  increasing  ^use  of  tubes  at  very 
high  frequencies  at  the  present  time 
\i  a  guarantee  that  this  little  volume 
nill  receive  its  fair  share  of  atten¬ 
tion. 

A  foreword  by  E.  B.  Moullin  sum¬ 
marizes  Dr.  Harvey’s  present  con¬ 
tribution  so  well  that  it  is  deemed 
worthy  to  quote  from  it :  “The  recent 

i developments  in  television  have  called 
for  the  use  of  ultrahigh  radio  fre¬ 
quency,  and  the  results  have  pro- 
f"ced  revolutionary  changes  in  tube 
ind  circuit  technique.  Up  to  a  point 
the  new  requirements  have  been  met 
by  improved  construction  of  the  fa¬ 
miliar  multi-electrode  thermionic 
tube.  Dr.  Harvey  devotes  the  first 
two  chapters  of  his  book  to  describ¬ 
ing  such  new  tubes,  and  the  effect  of 
their  residual  parameters.  It  will  be 
welcomed  by  all  as  a  gathering  to¬ 
gether  of  new  results  and  values  not 
otherwise  readily  accessible. 

“The  need  for  the  use  of  short 
wavelengths  has  stimulated  interest 
in  methods  of  producing  them  which 
do  not  depend  on  the  conventional 
use  of  a  three-electrode  tube.  A 
study  which  has  been  in  progress  for 
many  years,  in  physical  laboratories 
at  universities.  .  .  .  About  half  of 
Dr.  Harvey’s  book  is  devoted  to  the 
magnetron,  and  a  collective  account 
of  the  work  on  this  puzzling  piece  of 
apparatus  is  most  welcome.  .  .  .  The 
last  chapter  gives  an  outline  of  ve¬ 
locity  modulation  tubes,  klystrons, 
etc.,  and  of  wave  guides  and  horn 
radiators.  It  forms  a  very  useful  in¬ 
troduction  and  survey  of  a  subject 
which  is  in  its  infancy  and  about 
which  comparatively  little  is  known 
at  present.” 

The  volume  is  a  comparatively 
small  one  somewhat  reminiscent  of 
the  monographs  which  are  fre¬ 
quently  published  in  England.  Like 
many  of  these  monographs.  Dr.  Har- 
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MATERIAL  does  not  matter 
— when  it  comes  to  MARKING 


Putting  your  name  or  trade  mark  on  articles  of  post  war 
production  may,  because  of  material  changes,  bring  to  you 
new  problems.  They  are  not  problems  to  us  because  our 
equipment  is  now  being  used  to  mark,  identify  or  number, 
plain  or  in  multiple  colors  —  war  production  items  of 
plastics,  metals,  fabrics,  paper,  and  many  other  materials. 

Assembly  is  facilitated  by  small  part  marking,  sources  are  identi¬ 
fied  by  code  or  other  marking,  step  processing  keyed,  and  in 
many  other  ways  Markem  equipment,  synchronized  to  auto¬ 
matic  speed  handling,  is  serving  on  the  war  production  line. 

Markem  equipment  is  versatile  and  adaptable  to  frequent  and 
quick  changes.  Material,  surface  or  contour  present  no  insur¬ 
mountable  difficulties.  Markem  equipment  is  engineered  to 
special  needs  and  Markem  service  includes  the  laboratory  de¬ 
velopment  of  inks  to  meet  every  requirement. 

f/./or  present  or  future  use,  you  have  a  marking  problem.  Put  it 
up  to  MARKEM.  Ask  far  Bulletin  L». 
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vey's  volume  comprises  a  weulth  o! 
data  (in  this  case  largely  ^xperi. 
mental)  adequately  presented  \i 
compact,  concise  form  withc-  it  tit 
detours  which  are  required  wi  en  de 
tailed  mathematical  developmenu 
are  offered.  In  the  main,  the  book 
deals  with  conclusions  which  may  b« 
arrived  at  by  an  examination  of  the 
present  stage  of  the  art.  The  author 
has  gone  to  considerable  pjiins  in 
classifying  and  evaluating  book  and 
periodical  references  which  are 
available.  The  book  is  flooded  with 
references  to  the  works  of  others.  In 
itself,  this  is  a  valuable  contribution, 
but  Dr.  Harvey  has  ^Iso  managed  to 
include  a  wealth  of  experimentsd 
data  which,  if  not  entirely  new,  cer¬ 
tainly  has  not  received  widespread 
publication. 

Chapter  headings  include:  Gen¬ 
eral  Properties  of  Thermionic  Tubes; 
Influence  of  Frequency  of  Operation; 
Retarding  Field  Generators;  The 
Magnetron  (in  two  chapters) ;  and 
Miscellaneous  Tubes  and  Circuits  at 
Very  High  Frequencies.  The  mate-! 
rial  in  Chapter  I  should  be  familiar 
to  anyone  dealing  with  electronics. 
There  is  no  new  material  presented 
here,  but  the  21  pages  of  this  chap- 
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bration  Fatigue  Testing 
Machine  meets  the  long 
need  for  a  machine 
that  would  provide 

change. 

Any  part  or  assembly 
up  to  10  lbs.  weight 
can  be  secured,  by  means 

of  tapped  holes,  to  the  i 

jecled  to  vibration  fa¬ 
tigue  test  with  acceleration 'automatically  changing  from  10  to  55  cycles  per  second  and  back 
to  10  cycles  per  second  in  one  minute,  continuously  and  uniformly.  Soundly  engineered, 
mechanical  frecyjency  changing  device  is  ruggedly  constructed  for  service  over  extended  periods. 
Meets  government  specifications.  Has  a  capacity  of  28  g's.  Displacement  variable  from  0  to 
.250".  Frequency  may  also  be  controlled  manually  and  is  accurately  recorded  on  electric  tach¬ 
ometer.  Table  operates  vertically  with  simple  harmonic  motion.  G>nstruction  is  more  sub¬ 
stantial  than  on  our  standard  Model  10.  to  accommodate  the  more  severe  use  resulting  from 
rapid  and  continuous  acceleration  changes. 
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ter  are  used  for  a  concise  summary 
of  tube  behavior  where  the  effects  of 
frequency  are  not  yet  too  disturbing. 
The  second  chapter  is  designed  to 
point  out  the  changes  in  the  propa¬ 
gation  of  thermionic  tubes  at  very 
high  frequencies.  While  the  chapter 
is  devoted  to  negative  grids  in  vac¬ 
uum  thermionic  devices,  the  illus¬ 
trative  photographs  and  examples 
shown  bring  well  to  the  fore  the 
changes  which  are  required  when 
tubes  are  operated  at  high  fre¬ 
quencies.  The  third  chapter  deals 
with  electronic  generators  in  which 
the  oscillations  are  produced  by  vir¬ 
tue  of  electron  inertia  in  thermionic 
tubes  rather  than  by  feedback  effects. 
Theoretical,  practical,  and  experi¬ 
mental  considerations  are  treated. 
Approximately  100  pages  are  devoted 
to  the  magnetron.  Chapter  IV  deals 
with  the  cutoff  characteristics  and 
the  negative  resistance  properties  of 
magnetrons,  whereas  Chapter  V  is 
devoted  to  a  consideration  of  opera¬ 
tion  in  which  the  wavelengths  of 
oscillation  depends  only  partly  on  the 
constants  of  the  external  circuit  and 
to  the  production  of  electronic  oscil¬ 
lation.  The  final  chaptf  deals  with 
the  comparatively  nff  er  types  of 
tubes  whose  operation  depends  upon 


MERIT  will  take  justifiable  pride  in  its  manufacture  of 
precision  parts  for  this  miracle  mobile  unit  which  has  con¬ 
tributed  so  much  to  the  victories  of  our  armed  forces,  and 
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Since 

1924 


Now  maiuiladuring  loi  eveiy  biaiuli  of  (he  .Armed 
Services,  enlarged  faciliiies  enable  us  lo  offer  piompt  ship 
inent  on  priority  orders 

Translormers-Coils-Reacicirs— Electrical  VV'inclings  of  All 
Types  lor  the  RadioTracle  d.  other  Electionic  Applications 


MERIT  COIL  &  TRANSFORMER  CORP. 

311  North  Desplaines  St.  CHICAGO  6,  U.S.A 


September  1943  —  ELECTRONIC 


a.  3  8-  ^.4- 


PJiins  in 
•O'^k  and 
ich  ar^ 
led  Witt 
there.  In 
fibution, 
laged  to 
fi  mental 
ew,  cer- 
lespread 

e:  Gen- 
I  Tubes; 
eration; 
“s;  The 
s) ;  and 
■cuits  at 
e  mate- 


treated, 
ievoted 
V  deals 
cs  and 
rties  of 
r  V  is 
opera- 
■ths  of 
on  the 
lit  and 
c  oscil- 
8  with 
pes  of 
8  upon 

mai 


APOLOGY  w 

o  PROMIM.  / 


the  modification  of  a  beam  of  elec¬ 
tron.  The  concluding  part  of  the  last 
chapter  is  devoted  to  wave  guides 
and  horn  radiators,  particularly  with 
reference  to  their  use  as  coupling 
elements  between  the  ultrahigh  fre¬ 
quency  generator  and  free  space  in 
which  the  radio  waves  are  to  be 
propagated. 

Each  chapter  has  at  least  four  or 
five  dozen  references  and  certainly 
there  are  several  hundred  references 
given  throughout  the  volume.  This 
is  not  the  sort  of  a  volume  which 
will  appeal  to  those  who  are  cur¬ 
rently  attracted  by  the  present 
“glamour”  and  “newness”  of  elec¬ 
tronics.  But  for  those  who  have  a 
good  basic  foundation  in  electron 
tube  technology  and  who  wish  to  be 
brought  up  to  date  in  the  quickest 
possible  manner  on  the  more  recent 
developments  which  have  transpired 
!  during  the  past  fevr  years,  Dr.  Har- 
'  vey’s  book  has  no  equal. — b.d. 
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Transients  in  Linear  Systems 

By  F.  Murray  Gardner  and  John  L. 
Barnes.  John  Wiley  and.  Sons,  Inc., 
New  York,  19^2,  Vol.  I,  S89  pages,  $5.00. 

The  title  of  this  volume  is  given 
more  fully  on  the  title-page  as 
“Transients  in  Linear  Systems  Stu¬ 
died  by  the  Laplace  Transformation ; 
Lumped-Constant  Systems.”  Prob¬ 
lems  in  electric  circuits  and  net¬ 
works,  and  several  in  mechanical 
vibrations,  form  the  illustrations 
from  engineering.  Mathematically 


Our  sincere  apologies  .  .  .  we’ve  tried 
to  be  patient,  and  hope  you  have  too,  but 
it  is  now  really  ready  for  mailing,  after 
several  months’  delay  in  preparation.  It’s 
NEWER,more  VALUABLE,  and  more 
INTERESTING. 


•$(  Yes  sir,  you  see  them  every¬ 
where — those  green-colored  spe¬ 
cial-inorganic-cement-coated  power 
resistors.  But  more  particularly  in 
aircrait  electrical,  electronic  and 
radio  assemblies  that  must  stand 
up,  regardless. 

Greenohms  ccm  take  on  awful 
beating.  Even  when  seriously  over¬ 
loaded — red  hot — they  won't  burn¬ 
out,  flake,  peel,  crack.  Standard 
units:  10  and  20  watts  fixed;  adjust¬ 
able,  up  to  200  watts.  Also  special 
types  with  choide  of  wiildings,  tops, 
terminals,  zhountings.,.  -fiemember, 
only  Clorostcrt  malcM  Greenohms. 

*  Consirfi  us  . . . 


We  promise  you  a  ohllER  book, 
however,  because  the  interim  has  al- 
low'ed  us  to  include  many  new  items. 
The  catalog  is  packed  full  of  helpful, 
up-to-the-minute  information  on  tim¬ 
ing  motors  for  use  in  Automatic  Reset 
Timers — Time  Delay  Relays — Vacuum 
Tube  Circuit  Controls,  etc. 


engineering, 
they  are  problems  in  systems  of 
linear  ordinary  differential  equations, 
integrodifferential  equations,  or 
difference  equations  with  constant 
coefficients. 

The  essential  properties  of  the 
Laplace  transformation  are  de¬ 
veloped  and  used  in  all  these  prob¬ 
lems,  giving  the  direct  and  satisfy¬ 
ing  procedure  that  is  the  modern 
form  of  operational  calculus.  The 
Laplace  transformation  of  a  func¬ 
tion  /(O  of  the  positive  variable  t 
is  the  operation 


Complete  information  on  Timing  | 
Motors  by  The  Originators  of  ^ 
The  Timing  Motor  I 


!  Send  TODAY  f  orYour  Copy! 


which  produces  a  function  F(s)  of 
the  parameter  s;  F(s)  is  the  trans¬ 
form  of  the  function  fit).  The  cor¬ 
respondence  thus  established  between 
pairs  of  functions  f(t)  and  F(s}  is 
such  that  differentiation  of  f(t)  cor¬ 
responds  to  the  multiplication  of 
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f'( s)  by  8,  except  for  the  addition  of 
a  polynomial  in  8.  Consequently  cer¬ 
tain  types  of  differential  equations  in 
f(t)  correspond  to  algebraic  equa¬ 
tions  in  F(8).  Other  properties  of 
the  correspondence  make  possible  the 
simplification  of  certain  types  of  in- 
tegrodifferential  and  difference  equa¬ 
tions. 

The  chapter  following  the  intro¬ 
duction  gives  a  detailed  discussion 
of  the  mathematical  formulation  of 
one-dimensional  problems  in  electri¬ 
cal  and  mechanical  systems.  This 
chapter,  over  seventy  pages  in  length, 
can  be  read  independently  of  the  rest 
of  the  book.  The  six  chapters  that 
follow  take  up  the  properties  of  the 
Laplace  transformation  and  its  in¬ 
verse,  and  their  applications.  In  ad¬ 
dition  to  the  more  common  circuit 
problems  the  illustrative  applications 
include,  for  example,  problems  in  vac¬ 
uum-tube  amplifiers,  one  on  auto¬ 
matic  controls,  and  one  on  a  mechan¬ 
ical  filter.  The  final  chapter  deals 
with  difference  equations  and  their 
applications. 

The  appendix  contains  a  table  of 
transforms  and  a  table  of  correspond¬ 
ing  operations;  also  a  historical 
sketch  and  an  extensive  bibliography 
both  worthy  of  the  attention  of 
everyone  writing  on  the  subject.  A 
list  of  problems,  mostly  without  an¬ 
swers,  appears  at  the  end  of  each 
chapter. 

The  book  is  carefully  written.  The 
reader  may  find  the  subject-matter 
difficult  at  times,  but  he  has  a  good 
chance  of  understanding  it  if  he 
reads  carefully.  The  method  can  be 
understood  by  the  reader  who  is  not 
familiar  with  some  of  the  more  mod¬ 
ern  mathematical  terms  used  here. 
The  book  presents  an  interesting  set 
of  problems  and  an  interesting 
method  for  solving  them.  The  method 
is  to  be  applied  to  problems  in  par¬ 
tial  differential  equations  in  the  sec¬ 
ond  volume. — R.V.C. 
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GET  THE  COMPLETE  TECHNICAL 
RADIO  BACKGROUND 

most  in  demand 
today  under  this 
attractive  offer 


0tmical  Publishing  Co.,  Inc.,  Brook- 
iV.  Y.,  19JtS.  127  pages.  Price 
pM). 

A  well-organized  survey  of  indus- 
irial  radiography,  starting  with  the 
^ry  of  x-ray  production  and  end¬ 
ing  with  a  specific  application  to 
manufacturing  problems,  that  of  in- 
ipecting  the  spiral  resistance  element 
inaide  the  steel  tube  of  a  hotplate 
Properties  of 


Here  is  a  librcoy  of  books  that 
brings  you  advanced  radio  en¬ 
gineering  knowledge  in  the 
form  in  which  you  can  most 
readily  assimilate  it  and  put  it 
to  use.  The  books  were  care¬ 
fully  selected  from  among  stan¬ 
dard  McGraw-Hill  works  to 
give  the  most  complete,  iimda- 


radiant 

x-radiation  and  the  structures  of 
crystals  are  briefly  covered  to  pro¬ 
ride  essential  fundamental  knowledge 
for  an  understanding  of  the  two 
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mental  coverage  possible,  in  a  - ’ 

small  number  of  concise,  compact,  reasonably  priced  volumes.  Use 
these  books  to  bridge  the  gap  between  your  own  radio  training  or  expe¬ 
rience  and  more  advanced,  engineering  commcmd  of  the  subject — the 
genuinely  technical  knowledge  that  best  meets  today's  practical  needs. 
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comprised  of  these  4  volumes 


Terman's  FUNDAMENTALS  OF  RADIO 

Reich's  PRINCIPLES  OF  ELECTRON  TUBES 

Nilson  and  Hornung's  PRACTICAL  RADIO 
COMMUNICATION 

Cooke's  MATHEMATICS  FOR  ELECTRI¬ 
CIANS  AND  RADIOMEN 

2363  pages,  7432  Illustrations  ' 


In  two  of  these  books  widely-used  advanced  engi¬ 
neering  texts  have  been  abridged,  to  cover  the  moat 
fundamental  aspects  of  tubes  and  circuits  and  theiz 
applications,  but  in  the  simplified  form  suited  to  intro¬ 
duce  the  man  of  limited  radio  and  electrical  training 
to  these  subjects.  Another  volume  further  applies  these 
fundamentals  to  practical  communication  apparatus, 
completing  a  view  of  radio  with  which  you  can  solve 
the  technical  problems  met  in  a  wide  variety  of  situa¬ 
tions,  The  fourth  book  gives  you,  at  the  same  time,  a 
progressive  command  of  the  radio  and  electrical  ma¬ 
thematics,  from  arithmetic  to  advanced  principles  necee- 
sary  in  using  the  formulas  and  computations  of  ad¬ 
vanced  technical  work. 


10  DAYS'  FREE  EXAMINATION 


Boucht  leiNtrately,  theco  booki 
would  total  $17.SS  In  price.  Un¬ 
der  thii  special  Library  Offer  you 
■OTO  tl.75  of  tbU  amount,  ret  all 
four  book!  at  onoe,  and  pay  for 
them  oyer  an  extended  period. 
Oot  theM  adyantare*  by  decidini 
now  to  add  these  yolumeo  to  your 
radio  library.  Mail  coupon  today 
for  10  days'  free  examination. 


McGraw-Hill  Book  Co..  330  W.43nd  St.. New  York  18.N.Y. 

Send  me  Radio  Technlrlan.*'  Library  fn-  U*  dace’  examination  on 
approval.  In  10  days  1  will  send  S3.30  plus  few  cents  postage, 
and  J3.00  monthly  until  SIS.SO  is  paid,  or  return  books  postpaid. 
tWe  pay  postage  if  you  remit  with  first  instailment. ) 


This  air  capacitor,  weighing  over  a  ton 
end  rated  at  2500  A^Mi  and  200,000  volts, 
was  constructed  at  a  Newark  plant  of 
Federol  Telephone  and  Radio  Corp.  for 
use  os  o  phantom  antenna  capacitor  in 
the  comi>any's  high-power  transmitter 
laboratory.  The  hollow  tubes  that  serve  as 
plates  were  nickel  plated  to  improve  con¬ 
duction  and  efficiency,  while  the  polished 
balls  at  the  ends  of  the  "plates"  prevent 
dissipation  of  electricity  into  the  air 
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major  sections,  on  methods  of  c  ys- 
tallographic  examination  and  on 
applications  of  x-ray  methods. 

Three  methods  of  x-ray  exar.  na¬ 
tion  of  crystals  are  taken  up- -the 
Laue  method,  the  rotating  crystal 
method  and  the  powder  meth- d— 
with  instructions  for  interprt  ing 
the  pattern  in  each  method. 

In  connection  with  x-ray  exan  '.na¬ 
tion  of  alloys,  attention  is  given  to 
techniques  for  securing  x-ray  photo¬ 
graphs  of  powdered  alloys,  detcrmi- 
nation  of  the  effect  of  atomic  dis¬ 
tribution  on  the  properties  of  alloys, 
identification  of  phases  in  alloys  dur¬ 
ing  age-hardening,  estimation  of 
grain  size,  deformation  of  crystals 
and  preferred  orientations  of  crys¬ 
tals  for  particular  characteristics. 

The  subject  matter  is  substan¬ 
tially  that  of  a  series  of  lectures 
given  under  the  same  title  by  the 
author  before  the  Melbourne  Uni¬ 
versity  Metallurgical  Society.  The 
book  is  recommended  for  those  desir¬ 
ing  a  quick  picture  of  this  promising 
and  relatively  new  branch  of  elec¬ 
tronics,  providing  they  have  suffi¬ 
ciently  good  eyesight  to  withstand 
the  small  type  and  poor  printing  of 
this  American  version. — J.M. 
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Electromagnetic  Waves 

By  S.  A.  SCHELKUNOFF,  Member  of  the 
Technical  Staff,  Bell  Telephone  Idibor- 
atoriee.  530  pages.  PHee,  $7.50.  D. 
Van  Nostrand  Co.,  New  Ybrk. 

As  A  RESULT  of  the  nuioerous  t  tech¬ 
nical  papers  and  lectures  on  anten¬ 
nas  and  radiation  which  he  has 
given — and  which,-  have  attracted 
much  commendable  attention  Dr. 
Schelkunoff  has  long  been  established 
as  a  mathematician  inaking  out¬ 
standing  contributions  to  the  theory 
and  practical  utilization  of  electro¬ 
magnetic  waves.  The  present  vol¬ 
ume  is  thus  assured  of  a  solidness 
and  comprehensiveness  of  treatment 
since  it  is  an  outgrowth  of  Dr.  Schel- 
kunoff’s  mathematical  work  extend¬ 
ing  over  nearly  a  score  of  years. 

“Electromagnetic  Waves”  is  an  ad¬ 
vanced  book  requiring  a  good 
knowledge  of  electrical  principles, 
and  mathematical  ability  in  the 
manipulation  of  vectors  and  func¬ 
tions  of  the  complex  variable.  It  is 
definitely  a  volume  for  the  advanced 
student,  the  research  worker,  or  the 
mature  engineer,  and  will  have  little 
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DONGAN  TRANSFORMERS 

li  you  ore  contemploting  the  buUdinq  oi  a  post-war  prodnet 
iavolviaq  electronics,  poat  yotirmeli  on  the  lateet  developments 
in  transformers  for  this  particular  purpose.  With  34  years 
of  experience  in  transformer  enqineerinq  and  monufacturinq, 
we  ore  confident  that  we  con  assist  you  in  reaching  a  soti^ 
factory  solution  to  your  transformer  problems. 

WRITE  US 

at  ta  yoar  particvlar  traiitforiiior  roqairomoatt 

DONGAN  ELECTRIC  MANUFACTURING  CO. 

"DONGAN" 

2977  Fraaklia  Datroit,  Mich. 

"The  Dengan  Une  Since  1909" 

- - 

STAMFORD,  CONNECTICUT 


will  find  basic  theoretical  informa¬ 
tion  on  radiation,  wave  propagation, 
and  wave  guides  and  resonators. 
Those  engaged  in  theoretical  re¬ 
search  will  find  a  stock  of  equations 


tions.  The  second  portion  of  the  vol¬ 
ume  is  devoted  to  applications  and 
deals  with  electromagnetic  waves  in 
wave  guides,  in  resonators,  and  in 
free  space.  The  first  three  chapters 
are  largely  used  to  build  up  the 


Can  Make  A 
BIG  Difference 


formance  of  your  present 
magnets.  And  once  the  im¬ 
proved  design  is  worked  out, 
we  con  supply  your  re¬ 
quirements  in  ALNICO  or 
NIPERMAG. 
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appeal  for  those  seeking  a  popular¬ 
ized  account  on  “how  radio  waves 
act.”  The  author  has  intended  that 
the  book  serve  as  a  text  and  as  a 
reference  work,  for  the  preface 


WON’T  do/ 


LiTTLi  Changes 


for  further  investigation.” 

The  book  divides  itself  into  two 
approximately  equal  sections.  The 
first  half  presents  introductory  ma¬ 
terial  which  lays  the  foundation  for 
much  of  the  mathematics  required; 
it  also  presents  a  mathematical 
theory  of  electromagnetic  oscilla- 


Oscillogramt  dvmonitrating  (l)  currant 
rit*  in  relay  coil,  armature  not  moving, 
(2)  current  rite  with  dip  caused  by  increas¬ 
ing  reactance  when  armature  moves  to 
close  contacts,  (3 )  current  rise  curve  dis¬ 
placed  by  introduction  of  a  voltage  through 
contact  circuit  when  contacts  are  not 
closed.  Indicates  time  of  operation,  and 
whether  or  not  bounce  it  present. 


ut  the  important  thing  is — 
here  and  how  changes  in 
he  design  of  permanent 
agnets  should  be  made, 
nat  takes  knowledge  of  the 
ubject  of  magnetism. 

erhaps  our  long  experi- 
nce  in  this  field  would  be 
ilpful,  if  you  are  not  en- 


mathematical  groundwork  required 
in  subsequent  chapters,  and  to  in¬ 
troduce  the  reader  to  the  author’s 
methods  and  nomenclature.  In  gen¬ 
eral,  they  present  the  mathemati¬ 
cian’s  point  of  view  and  are  largely 


LAFAYETTE  RAISED 


Curve  (4)  shows  an  average  amount  of 
bounce  attendant  on  the  closing  of  relay 
contacts.  Curve  (3)  was  obtained  from  a 
similar  relay  operating  under  conditions 
^.'herein  the  bounce  has  been  eliminated. 


R.hr  r 
1  ^ 

9AAA  Jk  I 


^  Otcsittgrapll 

<  VOTtkal  9 


Circuit  used  for  o1>taining  above 
oscillograms.  Battery  voltage  appears  on 
oscillograph  input  except  when  shorted  by 
closed  contacts.  Voltage  developed  across 
200  Ohms  resistor  used  to  indicate  relay 
roil  current.  All  oscillograms  unretouched 
photographs.  30  cycle  sweep. 

This  Type  of  investigation  is  routine  in 
our  engineering  department  when  your 
problem  involves  timing,  or  exception¬ 
ally  fast  and  clean  contact. 


channel  Executone  two-way  intercommuni¬ 
cation  ayatem  for  contact  with  dieera  and 
workera  in  atrategic  poaitiona  during  the 
recent  floating  of  the  huge  Teaael  in 
New  York  harbor 


Sigm^a  Inslruinpnts,  m. 

C^/jZ/?^ldr<j6cV^  RELAYS 
40  FREEPORT  ST.,  BOSTON  22.  MASS. 


a-of'-i 


f 
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divorced  from  physical  interpreta¬ 
tion.  Chapter  IV  deals  with  the  fun¬ 
damental  electromagnetic  equations 
and,  since  the  mathematics  is  com¬ 
bined  with  physical  interpretations, 
perhaps  this  represents  the  point  of 
view  of  the  physicist  more  than  that 
of  the  engineer. 

To  communication  engineers  who 
have  not  particularly  specialized  in 
electromagnetic  wave  theory.  Chap¬ 
ter  V  on  “Impedors,  Transducers, 
and  Networks”  and  Chapter  VII  on 
“Transmission  Theory”  will  un¬ 
doubtedly  deal  with  the  most  familiar 
ground.  The  sections  on  wave  guides 
is  undoubtedly  the  most  detailed 
which  is  available  at  the  present 
time — and  it  is  here  collected  in  one 
place.  Throughout  the  volume  a  gen¬ 
eralized  point  of  view  has  prevailed 
so  that  important  practical  applica¬ 
tions  may  be  treated  as  special 
cases  of  the  general  theory. 

In  writing  “Electromagnetic 
Waves”  Dr.  Schelkunoff  has  made 
an  important  contribution  to  the 
technical  literature  of  electrical  com¬ 
munication.  The  volume  should  fill 
an  important  need  in  current  re¬ 
search  activity  and  can  be  well  rec¬ 
ommended  as  an  advanced  text  or 
reference  volume  for  those  who  have 
preparation  in  .  electromagnetic 
theory. — B.  D. 


For  the  Field  of  Eleetronies 


'  O  BRAVE  NEW  WORLD..." 

Tomorrow’s  new  world  lies  in  the 
palms  of  the  draftsmen  of  today. 
They  are  linking  country  to  country, 
continent  to  continent.  And  in  this 
tremendous  project,  as  in  every 
other  important  blueprinting  work, 
Typhonite  ELDORADOS  lead  all  other 
drawing  pencils  with  their  decisive 
clarity,  uniform  degrees,  opacity  and 
speed. 

Pencil  Sales  Dept.  59-J9 
Joseph  Dixon  Crucible  Company 
Jersey  City,  N.  J. 

TYPHONITE 

ELDORADO 


MMto  Aray  Air  Caryt  SpaellleattoiM 
•4-32351-A 

•Nd  tth«r  apyllMW*  (paelAeatlont 

PROMPT  DELIVIRYI 


STEATITE 

CERAMIC 


UADUrV'UDKILAB’S.hc. 

niAn  Wr  W  Manufacturers  of 
I  la  ■  W  k  I  Radio  Transmitters 

ELECTRONIC  APPARATUS 

447  Concord  Ava.  Cambridge,  Mass. 


RADIO  MULE 


STANLEY  p.  EILENBERGER 

Consulting  Engineer 
Complete  Qenerel  Electronloi 

Laboratory  Conuaunlcationi 

and  Shop  Kectro  Biology 

PaelUtiei  Intent  Oerelopment 

i9  27th  Ave.  Kenoaha,  Wla. 

Telephone  S-411S 


CHARACTERISTICS 

Specific  gravity  ot  only  2.S  to  2.4. 
Water  absorption  S.  I.S-O.OOt  po' 
cent.  Per  cent  power  factor. 

S.  U  to  40  cycles  was  only  0.0I4S. 
Dielectric  constant  at  40  cycles 
was  S.t-IOOO  KC  S.4. 

Makers  of  cieariral  and  radio  apparatus  des¬ 
tined  for  war  service  are  findinx  in  LAVITE 
die  precise  qualities  called  for  in  tbeir 
spedfications  .  .  .  hiitb  compressive  and 
dielecuic  strenicth,  low  moisture  absorption 
and  resistance  to  rot  fumes,  acids,  and  biRb 
heat.  The  exceedinjtly  low  loss-factor  of 
LAVITE  plus  its  excellent  workability 
makes  it  ideal  for  all  hifth  frequency  appli¬ 
cations. 

We  will  gladly  supply  samples  for  testing. 


JOSEPH  RAZEK,  Ph.D. 

Consulting  Physicist 
Electrical  and  Mechanical  Engineering  Problem.', 
Instruments  and  Control  Devices  Electronirs 

Specialists  in  Colorimetry.  Spectophotometry  and 
Industrial  Color  Control 
Laboratory  and  Shop  Facilities 
202  Darby  Road  Llanarsh,  Pa. 

Phone  HUltop  6910 


J.  L.  A.  McLaughlin 


This  mule  prorided  mobility  for  a  com¬ 
bination  radio  transmitter  and  receiver 
used  by  British  Signal  Corps  men  in  North 
Airica.  The  Arab  is  an  essential  part  of 
the  unit,  because  of  his  knowledge  of  the 
mule 


Designer  of 

Communications  Receivers 


0.  M.  STEWARD  MFG.  COMPANY 

Mein  Office  &  tPorks;  CbettanoogM,  Temn. 
Naw  Yark  Naadhaia,  Mata.  Chleasa  Lot  Aaialtt 
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FOIACTION- 
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We  nanufacture  a  complete  iiae  of  equipment 

81’OT  WELDERS,  electric,  from  H  to  !>0  KVA  AC  ARC 

TRANSFORMERS,  special  and  standard  types  WELDERS 

INCANDESCENT  LAME  manufacturing  equipment  From  100  to 
FLUORESCENT  Tl'BE  MAKING  EQUIPMENT  400  Amps 
ELECTRONIC  EQUIPMENT,  racuum  pumps,  etc. 

Wirr  GLASS  slicing  and  cutting  machines  for  laboratory  use 
GENERAL  GLASS  working  machines  and  burners 
COLLEGE  GI.ASS  working  units  for  students  and  laboratory 
EISLER  ENGINEERING  CO. 

731  8o.  13th  St.  (near  Avon  Ave.)  Newark,  New  Jersey 


?FiHd  nvhat  you  are  looking  forf  A 
If  this  or  other  advertising  in  f 
0  this  issue  does  not  supply  the  % 
information  of  products  vianted 
write 

Electronics 

110  West  42nd  St.,  New  York  City 


CRYSTALS  hy 

I!3S»®Wlia 

Thouaandi  of  vital  transmitting  installa¬ 
tions  lalv  cn  tha  accuracy  and  depanda* 
biUty  o(  H  1  po w a r  .Pr •  cl sio n  Crystal 
units.  With  recently  enlarged  facilities. 
Hi  power  is  maintaining  greatly  increased 
production  for  all  important  services. 
'A hen  essential  demand  begins  to  return 
to  norma!,  Hipower  will  be  glad  to  help 
with  your  crystal  needs 

HIPOWER  CRYSTAL  CO. 

SjIm  Dnii.e'»_205  W  Wstkt'  Dri*s,  Chicaao 
Factory — 2035  Charlufoo  Strett.  Chicajo. 

Strip  Insulated  Wires 


GENERAL  CEMENT  MFC.  CO. 

Rockford.  Illinois.  U.S.A. 


FACTORY 

SERVICE  DEPT. 

kat  a  laritr  stock  of  Record 
Chanfser  Parts.  Also  replace¬ 
ment  parts  for  all  FADA 
MODELS  as  well  as  a  com¬ 
pletely  equipped  SERVICE 
DEPARTMENT. 

OP  NEW  YORK 

928  Broadway.  Now  York,  N.  Y. 

TM  :  GRsmwty  7-atSI.2 


MICROMETER 

FREQUENCY 

METER 


chMklnt 
trsnimlttsn 
from  1.5  ts  SS  sw.. 
within  0.01  ssr  esnt 


LAMPKIN  LABORATORIES 

Brsdsntsn.  Fla.,  U.  8.  A. 


RADIO 


AND 


ELECTRONTC 
DEVI  C  E  S 


BURSTEIN-APPLEBEE  CO. 

1012-14  McGee  St.  Kanaaa  City,  Mo. 


Electron  Tube  Machinery 

o1  every  type, — ttandard,  and  special  design 

Spacialists  in  Equipmant  for  tha  Monufac* 
tnra  of  Radio  Tubas,  Cothoda  Roy  Tubas, 
Fluorascant  Lamps.  Incondascanl  Lamps, 
Naon  Tubas,  Photo  Calls.  X-ray  Tubas  and 
othar  qlass  or  alactronic  products,  on  pro¬ 
duction  or  laboratory  basis. 


EnLinEERinc  compnnv 


1307*1309  Savanth  St..  North  Barqaa,  N.  J. 


I  WHEN  LOCKED^IN 

with  BIRTCHER 
TUBE  CLAMPS 

BiRTCHER  Sloinlau  Slaal  lecking-typa  Tuba 
Clamps  have  baan  adopted  by  leading  build¬ 
ers  of  Radio  and  Rodor  equipment.  Mode  in 
o  variety  of  sizes  lo  fit  ony  size  lube  base. 
Precision  Workmanship. 

PROMPT  DELIVERY 

SAMPLES  AND  PRICES  UPON  REQUEST 


THE  BIRTCHER  CORPORATION 


Manufacturers  AIRCRAFT,  RADIO 
and  RADAR  PARTS 
5087  HUNTINGTON  DR.  lOS  ANGELES  32 


FINE  RIBBONS 

TUNGSTEN  sid' MOLYBDENUM 

Mokinq  a  modest  but  affacliTe  contribu¬ 
tion  in  Electronics'  War  accomplishments. 

H.  CROSS 

15  Baakmaa  St.  New  Yorh 


CATALOG 
OF  ITS  KIND 


•IHIREIS 

■ECONOMIZEIS 
•mXEIS 
•CLASS  lOllERS 

•CENIRNt  ClASS 
iWOeUMG  iOUVMKT 


IISIII  tHGINEERING  CO. 

us  MX  II- u  .(WXH 
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rent,  1943,  edition  is  essentially  i 
photographic  reproduction  of  th 
third  edition  of  April,  1938,  with  th 
addition  of  a  76-page  section  on  ta 
hies  of  elementary  functions  vvhich 
while  appearing  in  earlier  editinri 
was  omitted  from  the  third  edition 
The  inclusion  of  the  elementary  func 
tions  as  an  addenda  makes  p 
the  inclusion,  within  two  covers,  o 
virtually  all  the  mathematical  func 
tions  which  the  electronic  enyint^n 
will  have  occasion  to  employ. 

As  has  been  customary  in  fornit 
editions  of  this  reference  work,  cur 
responding  text  is  available  in  thi 
original  German  as  well  as  in  En-- 
lish.  The  German  notation  of  s 
comma  for  the  decimal  point,  ani 
the  use  of  type  of  German  script  fd 
some  of  the  functions  are  minor  as 
noyances  with  which  American  ustr 
could  well  dispense. 

In  this  edition,  as  in  previous  ed; 
tions,  the  mathematical  tables  tliH- 
selves  are  supplemented  with  ma 
two-dimensional  graphs  and  thr.- 
dimensional  relief  drawings  whi 
give  the  reader  a  clear  idea  of  tr 
contours  and  gradients  of  the  fun 
tions  so  plotted.  These  graphs  a: 
relief  drawings  are  exceedingly  \v^ 
done.  Another  feature  of  this  v,\ 
which  is  useful  to  those  who  may  r 
quire  more  accurate  or  more  corriplr 
tables  of  mathematical  functions 
the  list  of  books  on  matheiiiatii 
tables  by  other  authors,  printed 
German. 

The  main  body  of  the  work  is  c 
vided  into  the  following  broad  lii 
sions 


IF  YOU  HAVE  A  VIBRATION  PROBLEM 


or  chemicals.  They  have  great  re- usability. 
They  simplify  maintenance  and  as.sembly 
and  they  do  avs’ay  with  the  need  for  lock- 
washers.  If  you  have  a  vibration  problem, 
B<x>ts  engineering  department  can  help  you 
solve  it.  W^rite  today. 


You  can  easily  eliminate  loose  connections, 
troublesome  vibration  noise,  and  resistance 
caused  by  bad  contacts  through  the  use  of 
Boots  Self-I.xx:king  Nuts.  Boots  Nuts  can’t 
work  loose  .  .  .  they  successfully  withstand 
the  effects  of  heat,  and  corrosion  bv  oil,  water 


There's  a  BOOTS  NUT  for  erery  application 


BOOTS  AIRCRAFT  NUT  CORPORATION 


GOffEAL  OFFICES,  NEW  CANAAN.  CONNECnCtlT 


CRYSTALS 

EXCLUSIVEL? 


(1)  legarithmic  sines  a: 
cosines,  (2)  factorial  functions,  3 
error  integrals  and  related  functior 
(4)  theta  functions,  (5)  elliptic  i: 
tegrals,  (6)  elliptic  functions,  (' 
Legendre  functions,  (8)  Bessel  fui 
tions,  (9)  Reimann  theta  function 
(10)  contour  and  hypergeometi 
functions,  (11)  Mathieu  functi'i 

(12)  some  often  used  constants,  a 

(13)  useful  books  for  the  compuP 
The  76-page  addenda  of  elementa 
functions  include:  (1)  table 


EXCLUSIVELY 
FOR  WAR. .  .  . 


%>Ut  second  communfcotiona 
ore  Titol  to  offensive  action. 
Valpey  crystals  Insure  reli¬ 
able  transmission  of  tacttcol 
orders  at  all  battle  fronts. 


THI  VALPEY  CRYSTALS 
HOLLISTON,  MASS. 

Sbaee  mi 
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powers,  (2)  auxiliary  tables  for  com¬ 
putation  with  complex  numbers,  (3) 
cubic  equations,  (4)  elementary 
transcendental  equations,  (5)  the 
functions  x  tan  x,  (tan  x)/x  and 
(sin  x)/x  (6)  the  exponential  func¬ 
tion,  (7)  Planck’s  radiation  function, 
(8)  source  function  of  heat  conduc¬ 
tion,  (9)  hyperbolic  functions,  and 
(10)  circular  and  hyperbolic  func¬ 
tions  of  a  complex  variable.  Most 
are  four  or  five  place  tables  and 
many  are  provided  with  difference 
columns  for  aiding  interpolation. 

The  1943  edition  of  Jahnke  and 
Emde  will  fill  a  real  need  for  engi¬ 
neers,  research  workers,  and  phy¬ 
sicists.  The  exceedingly  modest 
price  of  this  volume,  especially  when 
compared  with  prices  of  the  orig¬ 
inal  German  copy,  should  make  it 
possible  for  the  American  edition  to 
have  widespread  acceptance.  The 
publication  of  this  volume  under  the 
Alien  Property  Custodian  makes  pos¬ 
sible  the  availability  of  this  useful 
reference  work  as  a  means  of  ex¬ 
pediting  current  research  and  en¬ 
gineering  activities  in  the  United 
States. — B.D. 


Prevent  sanous 


40  Years  Experience 


Over  40  years  experience  in  mak¬ 
ing  special  alloys  for  special 
requirements  is  at  yonr  service. 
For  information  regarding  special 
radio  alloys  write . 


SEARCHLIGHT  SECTION 

I  POSITION  VACANT  i 


Permanent  Employment 

ELECTRONIC  DEVELOP¬ 
MENT  ENGINEERS 

WsH-etteblished  Eestern  Messechusetts 
conesre  desires  greduate  electronic 
tnginears  with  flair  for  research  and  aye 
to  future.  Parmninant  position  concerned 
•t  present  with  important  development 
work  for  government,  with  increased 
opportunities  after  the  war.  Unusual 
openings  for  men  with  capacity  end 
initiative.  Must  be  U.  S.  Citixens. 

P-510,  Eloetronica 
ttO  Went  4Snd  St..  Now  York  CItr 


Electrical  Public  Relations 
Advertising  Executive 
Available 

Now  Public  BalnUona  end  Promotion  Oounnd  to 
two  Importont  electrlesl  onnoolitlnni  For  too  yroia 
Adrertlalne  Promotion  Unnoner  olectriool  monuToo- 
turor.  Creotan  pUnn  tbol  mU  now  or  for  the  («at- 
wnr  period.  Good  orsonlsar.  Initiated  war-timo 
odrertlalng  and  war  plant  etmaarratlon.  emploTOO 
training  Inocntlre  production  plan*  for  enplorer. 
Familiar  all  marketn  as  tries  manager.  Rffe^lro 
planing  publicity.  Good  post-war  Ideas.  Salary  snb- 
ttantlal.  fbnployad.  44. 


ELECTRONIC  ENGINEERS  —  Research  — 
Manufecturlnx  —  Teacblnc-  A  fine  selection 
of  positions  open  In  this  field  for  well  qualified 
rien.  The  Engineerlnc  Agency,  Inc.,  53  W. 
Jackson  Blvd.,  Chicago.  4,  IlL 


POSITIONS  WANTED 


RADIO  ENGINEER:  Employed  two  years  by 
large  manufacturer  of  Radar  Equipment. 
Present  Job  la  non-englneerlng  shop  super¬ 
vision  of  Inspection  and  testing  on  all  types 
of  Radar  and  communications  equipment. 
Have  B.S.  degree  In  Electrical  Engineering, 
ten  years  radio  service  and  amateur  experi¬ 
ence  and  also  hold  a  commercial  1st  Class 
Ra4llo-telephone  license.  Have  a  SB  draft 
classification.  PW-560,  Electronica  620  N. 
Michigan  Ave.,  Chicago.  11,  Ill. 


PW-S38.  Electronics 
310  West  43  St..  New  York  IS.  N.  T. 


ATTENTION  RADIO  OR  ELECTRONIC 
Manufacturer.  Thirty-eight  year  old  sales 
executive,  draft  ex-nipt,  with  technical  back¬ 
ground,  desires  administrative  or  sales  con¬ 
nection,  or  a  connection  as  manufacturer's 
agent  or  distributor.  PW-551.  Electrouica 
620  N.  Michigan  Ave.,  Chicago,  11.  Ill. 


ENGINEER  and 
PHYSICIST 


ELECTRICAL  ENGINEER 


MAN  familiar  with  crystal  quartz  and  basic 
knowledge  of  oscillator  crystal  production 
available  nights  or  part-time — metropolitan 
area  preferred.  PW-S.IS.  Electronics,  330  W. 
4  2nd  St.,  New  York  18.  N.  Y. 


PRODUCT  RESEARCH 
AND  DEVELOPMENT 


to  become  permanent  members  of  project 
development  staff  of  a  nationally- known 
industry  in  New  York  metropolitan  area 
now  engaged  in  the  production  and 
development  of  aircraft  instruments  and 
other  aircraft  equipment  vital  to  the  war 
effort. 

Those  selected  for  these  positions  will 
be  retained  after  the  war  to  develop 
commercial  instruments,  if  they  prove 
themselves  capable. 

The  work  requires  several  years’  ex¬ 
perience  in  the  development  and  design 
of  small  electro-mechanical  devices,  a 
broad  knowledge  of  physics  and  electric¬ 
ity.  also  ability  to  handle  contacts  with 
outside  suppliers  and  governmental 
agencies. 

Persons  in  war  work  or  essential  ac¬ 
tivity  not  considered  without  a  State¬ 
ment  of  Availability.  Reply,  giving  full 
record  of  experience,  personal  qualifica¬ 
tions  and  date  of  availability. 

P-54a,  Electronics 

110  West  41nd  St..  New  York  It.  N.  Y. 


•  We  need  a  competent  Electrical 
Engineer — one  who  has  followed  the 
technical  phases  of  business  since 
leoyinq  college. 

For  this  permanent  and  continuing 
activity  we  need  a  man  with  experi¬ 
ence  in  the  field  of  research  and 
product  development,  a  pleasant  per¬ 
sonality  and  of  calibre  adequate  to 
meet  with  and  discuss  electrical  in- 
^.ulotion  problems  with  our  custom¬ 
ers  and  their  engineers.  This  is  a 
well-known  compcmy  in  the  electrical 
insulating  materials  business.  Salary 
open.  Please  submit  resume  of  school¬ 
ing,  bnsiness  experience,  draft  status, 
etc.  Address 


WANTED  metal  finder  complete  Community 
Radio  Electric  Service,  745  Penn  Ave..  Wllk- 
Inaburg.  Pa. 


Searchlight’'  Employment  and  Business 
OpporunitY  ads  continued  on 
following  pages 


AVAILABLE 

ELECTRONIC  ENGINEER 

DETROIT— Industrial  Area 

Amlljible  for  evaentlnl  war  work  aa  Said  angln 
Ing  rapraaaniatlaa  or  contractor  on  alartr 
aquipmant  Inatallatlon  or  aalntaciaaca.  Plf 
yaars  eontlnuaua  axparlanca  In  radio  and  me 
Saida.  Local  Induatrtat  contacta.  Oowplata 
DMMtain  labotatary,  aiacbtiw  akop,  druftfox 
oAca  fadlltlaa.  Addraaa 

Sk-SaS,  glactralca 

B20  North  mchlsaa  Aaa.,  Chicago  11,  III. 


P-S54,  Electronics 
it*  W.  42nd  SL.  New  York  18.  N.  Y. 
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®  SEARCHLIGHT  SECTION 


WANTED 


Opportunities  For 


1.  RADIO,  ELECTRONIC  EN- 
GINEERS  —  preferably  with 
experience  in  radio,  ultra 
high  frequencies,  general 
electronics. 

2.  RECENT  GRADUATES  in 
electronics  or  physics. 

3.  TECHNICIANS  —  experi¬ 
enced  in  radio  and  elec¬ 
tronics. 

4.  MECHANICAL  ENGINEERS 
— experienced  in  the  design 
of  high  production  items  and 
familiar  with  monxifacturing 
practices  and  requirements. 

5.  DRAFTSMEN  —  experi- 
enced  in  product  layout 
and/or  detailing. 

This  incrooso  in  stoii  is  ro<|uiro<l  to 
toko  core  of  war  work  of  high  military 
urgoncy  and  for  dofinito  post-war 
plans. 

If  you  oro  omployed  in  esential  war 
work  to  tho  full  extont  of  your  skill,  do 
not  apply. 

Writ*  to: 

PERSONNEL  OFFICE 

DELCO  RADIO  DIVISION 
GENERAL  MOTORS  CORPORATION 

KOKOMO.  INDIANA 


POSITIONS 

ARE  OPEN 


European  Markers 


Connecticut  Telephone  & 
Electric  Division  of  Great 
Americom  Industries,  Inc. 
needs  two  experienced 
men  in  its  Meriden,  Con¬ 
necticut  plant. 

Th*  first  man  should  horo  o  thor¬ 
ough  knowlsdgo  of  acoustics  and 
•xporisncs  with  magnotic  circuits 
and  acoustical  msosursmonts. 

Tho  other  man  must  bo  familiar 
with  tho  oppl.cat'on  and  molding 
tochniquo  of  plastics.  Ho  should 
hoTO  soToral  yoors  of  design  ox* 
porionco  on  small  electrical  appa¬ 
ratus,  and  on  understanding  «f 
magnetic  and  electrical  circuits. 

“Connecticut  Telephone”  Is  a  prime 
war  contractor  with  on  assured 
peacetime  future.  The  two  engi¬ 
neers  described  above  will  work 
on  both  wartime  and  postwar  proj¬ 
ects.  Write,  phone  or*  wire  Mr. 
William  R.  Curtiss,  Chief  Engi¬ 
neer,  Connecticut  Telephone  C  Elec¬ 
tric  Division,  Great  American  In¬ 
dustries.  Inc.,  Meriden,  Connecticut. 

Men  now  employed  at  their  high¬ 
est  skill  in  war  industry  need  not 
apply. 

GREAT  AMERICAN  INDUSTRIES  INC. 
70  Iritaoaia  St.,  Merldee.  Coen. 


BO-S48.  Elr>ctrontce 
tIO  W.  42nd  Street.  New  York  18,  N.  T. 


REST  QUALITY,  USED 
ELECTRON  TUIE  MACHINERY 

Rqulpmtnt  for  the  nuuiufacture  of  sj)  klodi 
sUrtrOB  tubei.  radio  lubea.  Iia  snihwwu  i-.- 

■  ■IWI  lalWab  a«mll.a  If  ...w  T- 


FOR  SALE 

D.C.  Oenerstor,  SKW  complete  with  exciter  tod 
motor  geared  for  50  and  60  cycle  operation  with 
rheoeUt:  alto  Weston  Model  «43]  RW  meter,  two 
10  Amp.  Watt-hour  metera.  18  Triplett  Model 
SS31  metera.  one  Dumont  Cathode  OwUlo 
graph  with  electronic  ewltch.  No  Priorities. 

NATIONAL  TRANSFORMER  CORF. 

50  State  Street  Patersea,  New  Jertev 


MANAGER 

FOR  ELECTRONIC  ENGINEERING 
DEPARTMENT 


Kxperienced  man  neetled  to  take  charge  of  new  de¬ 
partment  just  being  installed  with  latest  electronio 
equipment.  Important  p(»t  war  work  Including  ex¬ 
perimental  work  on  Improring  materials  and  proc¬ 
esses.  TIte  employee  will  bare  the  entire  support  of 
our  technical  staff  In  order  to  aselst  him  with  hta 
development  problem.  His  personality  should  be 
such  tlukt  be  can  direct  activities  of  others  and 
contact  other  executives  throughout  our  organisa¬ 
tion.  Splendid  opportunity  to  Join  large  MId-westem 
rubber  company.  In  reply  state  fully  training  and 
experience  in  Held  of  electronics,  age,  and  salary 
demand. 

P-5S2,  Electronics 

520  N.  MIchiRu'.  Vve.,  Chicago  11,  111. 


FOR  SALE  or  TRADE 

Westiighoise  Portable  Oscillogripk 


WANTED 

ELECTRO-ACOUSTIC 

ENGINEERS 


Type  492509  Serial  #1059872  Six  Serin* 
with  positions  for  three  additional  Striogi. 
Complete  with  photographic  attachment) 
Operating  Spares. 

THE  OAVEN  COMPANY 
Ifl  Caii4rwl  Avmia.  Nawork  4,  Now  Jersey 


Ezpeiianced  in  laboratory  devolopmont. 
rMoorch,  otc.,  for  doTolopmont  of  war 
production  items.  Offers  excellent  post 
war  opportunities.  Write. 

Personnel  Manager 

Ualvcrsal  Microphone  Co.,  Ltd. 
Box  299  Inglewood.  Calif.,  U.S.A. 


WANTED 

Your  Surplus  Radio  Parts  and  Equipment 

Speeilleatien  changes  may  cause  accumulation  ef 
undetired  sMce-contumlng  material.  Any  quantity 
purchased  for  cash.  Mail  us  your  descriptive  list 
and  prices  desired. 

W-5S9,  Electronics 

S30  W.  42nd  St.,  New  York  18.  N.  Y. 


WANTED 

Electrical  or 
Chcnical  Engineer 


REBUILDERS  OF 
RADIO  TRANSMiniNG  TUBES 


Basic  electrical  and  radio  theory  In  the  siroplwt 
possible  language,  written  esiiecially  for  thow 
without  matbematical  or  technical  training. 

Dozens  of  complete  how-to-bulld-lt  deecriptlonA 
many  types  of  receiving,  transmlttinir.  *nd  test  equipmentJ 
show  practical  applications.  Hundreds  of  dlacrramt  j 
larfre  photo^apha.  ] 

Enlarired  war-trainini?  chapters  Include:  exrmndi'd 
principles,  more  test  equipment  which  can  be  fleld-bulH. 
and  mathematics  for  solvins  simple  radio  problems. 

Over  600  pans,  durably  clothbound.  yold-sUmpel. 
From  your  favonte  dealer,  or  from  us.  postpaid:  files*' 
add  any  applicable  taxes. 

$2.00  in  Continental  U.S.A.  ElMwhere.  $2  9 


thoroughlY  varuud  in  thu  thoory  of 
liquid  and  solid  diuluctrie*  for  tho  posi¬ 
tion  of  chiof  enginoer.  To  diroct  tho 
rosoarch,  dovolopmont  and  gonoral 
loboratorY  on  capacitors  and  capacitor 
applications.  This  is  an  unusual  op¬ 
portunity  for  a  copoble  onginoor  inlor- 
estod  in  his  prosont  and  postwar  futuro. 

ladostrial  Condenser  Corp. 

1725  W.  North  Avo..  Chicago,  III. 


Let  Us  Help  You 
Solve  Your  Tube  Problems 


611  Boronno  St.  New  Orleont,  Lo. 
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BACK  TALK 


This  department  is  operated' as  an  open 
forum  where  our  readers  may  discuss 
problems  of  the  electronics  industry  or 
comment  on  articles  which  have  been 
published  in  Electronics 


reason,  patents  which  were  issueH 
prior  to  the  present  emergency  aiH 
bound  to  expire  without  exploitatioiH 
The  present  emergency  might  coiH 
tinue  for  several  years  and  aft^| 
said  emergency  will  come  the  usuX 
post-war  readjustment,  which  alwajfl 
follows  war.  In  view  of  the  fact  thA 
this  is  a  world  war,  it  will  take  ■ 
considerable  time  of  post-war  read 
justment  before  business  will  becond 
normal  and  there  will  be  requirement 
for  patents.  All  in  all,  it  will  deprivi 
a  patent  of  approximately  about  let 
useful  years.  Patents  which  are  isl 
sued  even  now  will  have  no  value  fol 
the  reason  that  no  manufacturer  wifl 
start  to  promote  a  patent  which  hafl 
only  seven  or  eight  years  to  run  afteiB 
the  post-war  period.  Many  patents 
which  were  issued  before  this  emer-B 
gency  are  entirely  valueless  as  thes 
will  expire  during  the  post-war  peB 
riod.  The  only  remedy  is  up  to  Con-i 
gress  to  prolong  the  life  of  all  non-i 
expired  patents  which  were  issued 
before  this  emergency;  also  patents 
issued  during  the  present  emergency 
otherwise  they  are  facing  complete 
destruction.  There  is  no  reason  why 
an  owner  of  a  patent,  while  carrying 
all  the  obligations  and  taxes  as  a 
citizen,  shall  be  deprived  of  his  prop¬ 
erty  rights. 

Congress  will  do  a  great  justice  to 
the  American  inventors  by  allowing 
a  seventeen  year  period  to  all  non-j 
expired  patents  issued  before  thial 
emergency ;  patents  that  have  had  no 
chance  of  exploitation.  American  in¬ 
ventors  are  entitled  to  the  same  con¬ 
sideration  as  the  alien-enemy  patents 
that  were  recently  issilfed  by  the  Gov¬ 
ernment  in  competition  with  our  own 
inventors.  These  alien 


Philharmonic 

I  WAS  MOST  GRATIFIED  to  read  your 
brief  Crosstalk  in  last  issue  of  Elec¬ 
tronics,  in  regard  to  the  New  York 
Philharmonic  Symphony  broadcasts 
under  the  sponsorship  of  the  U.  S. 
Rubber  Company.  For  some  time,  I 
and  many  of  my  friends  have  been 
quite  puzzled  and  regretful  that  these 
broadcasts  are  not  going  out  on 
Columbia’s  FM  transmitter. 

The  latter  sends  out  occasional 
musical  programs  in  the  form  of 
records,  but  if  one  wants  that  sort 
of  thing,  there  are  several  stations 
which  offer  an  even  larger  variety  of 
recorded  broadcasts,  and  we  don’t 
need  to  tune  in  FM  to  get  them. 

Especially  during  the  summer,  re¬ 
ception  of  WABC,  even  here  where 
its  signal  strength  is  excellent,  is 
usually  marred  by  static,  making 
wide-range  reception  unpleasant. 
Thus,  the  only  musical  program  that 
we  can  actually  enjoy  fully  is  NBC’s 
Summer  Symphony,  which  we  get 
over  W2XWG,  i.e.  NBC’s  FM  trans¬ 
mitter. 

The  same  comment  applies,  of 
course,  to  WNYC’s  broadcasts  of  the 
Stadium  Concerts,  which  should  be 
put  on  FM  also. 

Broadcasters  don’t  realize  how 
many  people  would  appreciate  such 
outstanding  programs  if  they  were 
on  FM,  as  we  can’t  see  any  other  ex¬ 
planation  of  their  failure  to  add  that 
channel  for  diffusing  programs 
ideally  suited  to  FM,  while  they  waste 
their  FM  stations  on  routine  pro¬ 
grams. 

Mirko  Paneyko 

Fairfield,  Conn. 


Manufactured  in  standard  di¬ 
mensions  M/s"  square  x  2I/|" 
seated  height  ...  for  all  fre¬ 
quencies  in  the  range  from 
1 75  icc  to  15  Me . . .  silver-mica 
fixed  condensers . . .  wide  band 
application  .  .  .  sturdy  me¬ 
chanical  construction  . . .  com¬ 
pact  size,  in  shielded  can  with 
mounting  screws  attached. 


Precision  manufacturers  of  all 
types  of  IF  and  RF  coils, 
chokes,  and  transformers. 


American 
patents  will  have  seventeen  years  to 
run,  while  the  patents  of  the  Ameri¬ 
can  inventors,  if  not  extended,  will 
expire  and  will  be  replaced  by  said 
alien  patents. 

Holtzman 

yew  York,  S.  V. 


Patent  Situation 

I  WOULD  LIKE  to  call  your  attention 
to  the  present  patent  situation.  At 
present  it  is  almost  impossible  to  dis¬ 
pose  of  a  patent  on  account  of  pri¬ 
orities  of  materials,  also  because  of 
hardship  in  tool-making.  For  this 


John 
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